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PREFACE TO FIRST EDITION. 


Thb question of sanitation is one which isliow attracting tho 
serious attention of the general public. People are beginning 
to enquire for themselves into matters which, liitl^rto, they 
have closed their eyes to. The nfcessiiy for no longer allotting 
^grave sanitary defects to exist itf our houses and their sur- 
roimdiogs is now generally acknowledged, and this has led to 
a demand that plumbers shall possess a sound knowledge of 
their work. The action of the Sanitary Institute in encourag* 
iog a desire on the part of Inspectors of Kuisances, or as 1 
generally designate them in this book, Sanitaiy Inspectors^ 
to acquire a practical and scientific knowledge of their duties, 
supported in many instances by Sani&ry Authorities, who make 
it a condition that such Officers shall hold a certificate of quali¬ 
fication, has greatly helped on the cause of Sanitation. 

In autumn of ISdO I delivered^a^ course of lecturea on 
Sanitation, in Stafibrd, under the auspices of the County 
Council. The course was principally intended for Sanitary 
Inspectors in the county, but others, in^clpding Hembera of 
Authorities, builders, plumbers, an^ a section of 
general public interested in the subject, availed thepmel*^ 
the invitation to attend. 

This lecture ackome attracted the attent^oii of thq Sanitary 
who, the ibUowing year, in eonjunctiqn with 0^ ^ 
organised a swmod ec|^ae of ketares In 



lecturers being well-known spec* ^ 

^ tins course^ An opni exaniinatiotl was 

jt by tbe Sanitary Institute, fon which, in ad4itioi^ tn 
dates from other parts of England and Scotland, twenty-^ 
e Staffordshire> lns(>ectora entered, of these, twenty-three' 
^tlsded the examiners, and ohtftined the oertific^Ate of the 
nstifcuto,—by far the ^largest pcj^^ntage of passes that had 
been re-corded since the institution \>f the Examination About 
■ten yeats ago. ^ 

Hitherto, such Lectures have been delivered m London only,* 
bijt, recently, the example set\y Staffordshire has been followed 
in other counties and towns, for example, Derbyshire, the 
West Kiding of Yorkshire, Cardiff, and Newcastle-on-Tyne, and 
ft is likely that the movement will extend still further. 

On the. termination of the first Course of Lectures, I was 
•requested by those who attended the Class to publish them, 
but this I could not do, as biiey had been delivered from notes* 
only. It occurred to me, however, that a Hand-Book on 
Practical Sanitation, arranged specially for Sanitary Inspectors 
and others engaged in the work, although written in a form 
which would be useful to the general reader, and, possibjy, to 
Students of Technical Instruction Classes, would fill what 
would appear to he a vacant corner in the literature of the 
subject. 

With this object I have Compiled these pages, which include 
descriptions of insanitary as well as sanitary work and^ap^ 
pliances, illustrated by numerous diagrams. \ 

As the end for which sanitary appliances are designed may 
be entirely defeated through the ignorance or culpability of 
the workmen, employed in fixing them, attention has been 
paid to the details of plumbing and drainage work,—sufficient, 
it is hoped, to enable Sanitary Inspectpra to recognise faulty 
work, and appreciate the dangers that may arise from it. 

The subjects of Jlanitary Law, Model Bye-laws^ and other 
'stiatteis which are not of such geOeral^ interest, are introduoed 
alt the fierm Apfiendix, which has been carefully ImdspOod. 



Irt Hanley, Hedical Officer of 
ilfEty Borongh of West Bromwicli, with S 
^peci^ly to meeting 'the wants of the Sanitary to 
rhifl Ap|>endiz also deals with the duties of Sanitary Inspc 
and their relations to the Sanitary Authority and the genef 
public. 

G. IL 

SsTAfroBD, June, 1892 . 
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CtlAP'l'^lR L 

IMRODUCrOUY. 

]dKroRK discussing the details of sinitary wmk, time wilt not be 
wasted if w*) teke a brief glanco at the past hist(>ry of samtaiy 
Bojience or Hygiene. •"* 

Accoirding to the late Prof. Parkes^i(h>gicne is a science which 
ajjtiQS at rendering growth more perfect, decay less lupid, hie 
more vigorous, and d^ath molte remote. \ Our coii<iitioas of life 
are unnatural. CammOn»e bringa ua togfether into densely popu¬ 
lated areas, too sinail to adtnit of cleanly burroundings; by 
iseason of this, we breathe unwholesome air, and drink con¬ 
taminated watery our foody either from our poverty or over 
indulgence, is not fitted for our requirements; \ioe and drij^k 
play their parts in the pred action of disease ; and all tfUMsei 
combined have resulted in the* trajiSimssiou of enfisebled 
fttitutions less able to withstand the hardships to which they 
are exposed. * 

To correct the defrctk of our surroundings and habits is the 
aim of hyuiene, and although it nmy not be ptjssible, owing to 
the necessities of the times in'which we live, to ariive at an 
ideal state of existence, much may be done, as indeed much has 
been done, towards ^that end, and, ni time, the inHueiice of 
heredity, which, through our own faults, has hitherto told in a 
deleterious direction, will act as an all-powcrlul ally iujimpraring 
the fitamina of tl|e raef\ 

:i In years mere especially, the attention of cmi mb 

' ^ delroted to the study of hygiene In its van 

, Ohlr knowledge regarding the nature of ooatagioi^, 


! 
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for example«^has thus advanced by leaps and bounds, and this 
has led to greater precision in the measures adopted to combat 
it. Where formerly were groping in the dark and guessing 
at conclusions, we are now able to work on more or less definite 
lines. Again, improved methods of compiling and studying 
vital statistics, combined with,a better knowledge of disease 
generally, ho-vo been instrunientaUn the advancement of sanitary 
legislation ; yet, notwithst&nding the evidence in favour of this, ’ 
tht>ro are people still to be found.who ask what good has all 
this done;’’it may bo well, therefore, to review the past, and 
see what light history ^can thro'<^ upon the question. Most 
people are awaro that t<9 filth, in the broad sense of the term, 
in\ist bo attributed tlie pestiWjice and death of the dark ages, 
when whole armies were destroyed, when cities were depopu¬ 
lated, when gaols were death holes, and whetj the geiiurai annual 
death-rate exceeded 80 per 1,000. 

In 1844, the Health of Towns Oommiseion, which had been 
appointed mainly owing to the energy and work of Mr. .Chad¬ 
wick, Dr. Farr, and others, presented their report, and four 
, yt‘ars later, owing to a cholei'sfo, the Public lldalth Act 
of 1848 was passed. , 

By this Act, power was given local authorities to borrow 
money for sanitary purposes, Jnut in it, as in many of the Acts 
that followed, the word oiiay too often took the place of shall; in 
fact, its adoption was optional in place of being compulsory. In 
this instance it whs perhaps a fortune-te circumstance that it was * 
so, for, in those days, archit^ts and engineers did not know 
their work, and in place of the surface channels then generally 
to bo found, badly constructed, and ill .ventilated sewers were 
laid rlown, which were directly connected by untrapped and 
unvcntilatod drains wifh the houses. Much of this work is to 
be found at the present t\m% and, had wo bjit a portion of the 
money that was thus originally misspent, as well as what has 
since been expended in correcting these mistakes, we might well 
afford to place every district in the ICiugdom in thorough sani¬ 
tary order. l!?o real progress was made until Urban and Bural 
Authorities were established by the Publictttealth Acst of 1)872. 

, The Privy Cpiindl still remained the central Authority, but 
in 137d %n improved Act was passed—the last . Public Health 
Act—by , winch the control of sanitary wAs to 

the Uooat Government Board. . •' ,-.'' ‘; 

• It ife hoihetimes said that figures may be ma% to pfj?^ ahy-, 
thing, bu». the following plain statenjent tells an unmwltakabi'o 
calo, to whatever causes the improvement may he attrihoi^d 
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. This tahlo speaks for itself. Starting: with an average death- 
rate per 1,000 of the popolatiojl, of 22 6 for the ten years ending 
1671, it^alh tb 21*8 for tlie foa)[; years subsequent to the passing 
of the 1872 Act, to 208 for tbe five years period following the < 
pa«i‘<ing of the 1875 Act, and so on, step by step, until the 
liguie 18'7 is recorded for the quinquennial period ending 1890. 
This is the picture when viewed fi^om the broad standpoint of 
general results, hut let US go a step farther and see whether, and 
. tn what extent, we can ^rticuJarise as regards cause and effect. 
In the year 1866, Dr, Buchanan conducted an enquiry, with a 
view to discovering whether any benefit to health had followed 
the carrying out of sanitary wdrh» m certain districts. 1'ho 
places selected lyere those in which the improvements ^ad been 
longest established, and this w*as the pnly consideration ihat 
influenced the selection. In the following table the results are 
given as regards the general mortality, and as regards the mor¬ 
tality from typhoid fever and phthisis, diseases that are well- 
known to be influenced by sanitary surroundings. 

It is not always possible in sanitary work to demonstrate that 
good resuits foli/»w ^h individual act of improvement, and the 
public are slow to recqgnise the broad fact that they derive a very 
substantial return for the money expended in this direction; 
jet from the above tables there can be no doubt that*the dcath- 
tate hs^ steadily d^eased In recent years; and when wo con¬ 
sider thwt for eS|ch lim*^aved there is also a saving of many weeks 
of sickness toothers, the financial gain to the community irtust 
be enormontt 

To quote Dr. Barkes ;—•** It? has been proved, oyer and over 
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Again, that noiliing is m cosily in all ways as disease, and that 
nothing is so t^munerativo as the outlay that augiAcnts health, 
and ha doing SO augments the amount and value of the woiic 
•done." » 

Again, as Dr. %on Playfidr s^ys-^**The record of deaths 
•only registers, as it.were, the wrecks which strew the shore, but 
it gives no account the which wot^ tossed in the 

.tallows of sickness, stranded maimed as they oiten are by 
the ejects of recurrent stdiPh^e/* 

At present we have no taenhs of atrivmg at an accurate 
■estimate of the amount of sfd^ess in a community, and although 
this information wodld prove of the greatest interest and value, 
It ^ doubtful whether It can Ovei^e olftained. It may bo taken 
for granted, however, that a hij[n death-rate means a high sick- 
rate, and i)iat the one bears a fisiiiy constant ratio to the other. 

•So fur, we have ct^nsidered the effect that improved sanitation 
Jjas had on the death-rate of the co>mmunity as a whole. We 
vdl now go a step farther, and eohsider the death-rate, and, 
•consc^iuently, also the heaUh’rate, as influenced by condition and 
eurroundings.* ^ 

The first point that strik^^s fejue iS the great difference between 
the death-rate of rural as compared wish urban districts. Take 
Staffordshire, for e^am^e, aim wO llmd that the average rural 
annual death-rate pj^ of the pcipuiatitm, as 

compared with Me. It is true that the 

age and sex Inffuenoes the death 

rate, differs, aa a rulCj In.itrbiBn rural districts, but the 
advantage, so fat^as thsf |a ^<(|M56r'ne|fi iS certainly in favour 
of towns with ind$ta^^^|tOpulatioos coutainmg a 

greater pcopoftion whom, other things 

being e<3iual, the defi^^atte & 1<?^. ^ , 

, Among the cond|[tiona that indnenee thO death-rate, to occupa¬ 
tion must be g^von an^important and, without going too 
fully into the ^uesiion, the Ibliow^ag table shows iu a strik¬ 
ing manner how^is d^pei^tes, particularly in the case of two 
oiasses of disease-^vizw, and diseases of the respiratory 

organa 
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Compaiiativr M 0 BTAt/nrt or M4 x,k9 jv CxsaAtH t)tr»r-traAxitto 
OccapAiioss rsoM PHTiiisxs Axi> BisBitsits or la® tJEgnaAToRT 
OltGAKS. 


Coal Mmer, . 

Carpenter, Joiner, 

Baker, Confectioner, 

Mason, Builder, 1 
Bricklaj er, . | 

Wool Manufacturer, 

Colton „ 

Qaarryman, • 

Cutler, • . 

»F*k Afaiker, 

Ehrthenware Manu 
facturer, . , 

Cornish Miner, . 


Fisherman, , 


Oomparatire 
idurtalUT 
PJetweOS^l-S; 
that of Males 
balnglAKiO, 


1,032 

1,088 

1,132 

1,300 

1.601, 

hm 



We must not stop to cllscuss the these tpadoe 

exercise their baneful efFedts; ’why ia a liiiVeh. atinjber of ooal 
miners only 126 deaths occur frorfi phthSsia, whereas, among a 
corresponding number of Cornish 660^ deaths occur from 

that disease—more thmi five tiroes a* iiwpfty'---“the figures are 
given merely to show th&t occiipatio^ influence the death- 
rate, and to a very large extent In a^^eeht years much haa 
been done in the case of sopiie of thfeee^trodes, as well as in 
others, to^miniah this wholesaje saofjfii^ of life, much still 
remains to be done, ^ apparently fjrftpent leiialatore «re 
aware. The responsibility is a meU^$ etej for the prostmtifuk 
of "the. hr^nd-winner of a fhmily for months^ by 4ki iHnesa which 
in <3ic' i»tsd proves fatal, must involve an amount of 
poverty, au4 distress beyond conception. ^ 

Certain ot these trades operate injuriously upon ^pse engaged 
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in them by reason tii their nattire, bnt, on the otlier hand, there 
are some trades which need not canse iftjnry, provfded they are 
carried on under conditions less unfavourable to health than is 
frequently the case. » 

The two following tables givcK the mortality in Glasgow 
in 1885 from all causes, as well ns from certain classes of disease 
that are especially liable to be influenced, both, as regards pre- 
•mlence and fatality, by insanitaiy sivroundings. Of course the 
conditions of life in othei^ respects of the occupants of small, as 
compared with large houses, are not comparable, but apart from 
this, there can be no doubt cleanliness of the atmosphere, 
as aflected by density of pajiulatlon, k an All-important factor 
in the result:— 

GlasooW, 1^. 

Incidence or^ANNUAn DEATH-BAtm fek 100,000 on Poi'ilation 
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To put it shortly, nearly two and a-h&tf times the numher of 
people die {rdm all causes who live in houses of one and two 
rooms, as compared with those who live in houses with five 
rooms and upwards; and in the case of zymotic tliseases three 
timesi lung diseases four timoss and diseaHits of nutrition in 
children five tiroes the number die ih)^the ^all, as compared 
with the largo houses. ^ 

In the eecontl table, t]^e sam^ point is exemplified in a 
different manner. Both these Tibbies de^rve careful study; the 
figures they contain are taken «f|i:'om a lafjje district, and, there¬ 
fore, the operation of chance is jbas jflkely to invalidate the 
conclusions one may drai^ from them. 

As already pointed ont,^rom snch siattsticft one is not justilied 
in attributing the excessive entirely to oi-erciowilmg. 

The conditions of life as regai*ds occupation, food, and geuoial 
Burroundinfifs have an important bearing q& tjfe question, «s 
well as the fact that the population livhjg in houses cif ftv(‘ rooms 
and upwards includes domestic servant, a class in which, by 
reason of sex and age, the mortality is 
Tlie following table} although^ compiled on drfferent linos, 
illustrates the same point, and is Open to the same oh;oction. 
In this case, owing to the character 4>f the localities selectcwi, the 
inhabitants of each may fiurly be campSJ^ with each other as 
regal ds condition and surroundhigfi, So e|ttr difierenoe in the 

1 ate of mortality may be cj^'Oiretimstanee in 

which the localities dlfTfis^Vi*-, th® aA each of back- 

to back houses, and, as thia feature, ^ its (by reason of 



kss possibility of free v 
to that cause must 
liilted.* " 

Tlie foregoing tables of staiistiie^ 
first place, to show that alj^dy 
sanitation, and, thei'efiaro, inspeofcois^nr 
they fad to see any 
the second place, to demonstraieui " 
done. Neither need W0 dis^btU 
cause the sauslactory dechne in 




to oveicrowdin 
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!U remains to be 
ilromsome tempforary 
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been the cose tp a greater extent during <^e quinijueimial period 
ending 1895,'owing to the lecurring outbreaks of in^uenra lo- 
the prevalence of lufluenra, which, directly or indirectly, proved 
fao fatal among all cljMses of the comniijinhiy, especially during 
Iho earlier part of that period, may fairly be attiibnted the 
check to the continued decline in the de8(;t|erate* It must be 
remembered, ho^^ever, that although this Taffection is Undoubtedly 
infectious, Ve have no rpason to suppose that it is in any^ 
way associated with insanitary'Conditions. ilevortheJess, as it 
belongs to the infectious clasC Of dlecas^ we must look Upon it 
as being preventable, bat as the enfees are frecjoently of so mild 
a nature as to escape recognition, preventive measures in tlm 
shape of isolation and disfnfeCtipn are hfti^ly pijactioable JPor- 
tunatoly, past expeiience justines the uoncluslioh that when we 
have seen the last of the malady, it is not ^likely boon to 
reappear amongst us. ^ * 

These, then, are some of the questions in v hieh an intelligent 
Inspector must take an interest, but they are not by any moans 
all. He must make himself familiar with the pimciples of 
Sanitation, and acquire a pract|piEd knowledge of the varioua 
• dangeis to health mot with from dhy to day, in order to be in a 
position to protect the*public from the effects ot their own 
Ignorance and carelessness, as well as from ignorance, caieiess- 
ness, and fiaud on the part of workmen. 

In the following page§ the principles tliid? pugbt gfuide him 
in the discharge of his dutjes will precede detailed 

description, for it Is a common cnpcrionce^lhat Ignorance qf the 
principles with which all details ^usi< hot infrequently 

results in a useless expenditure of monjSSJSTt^^ brings discredit 
on the Sanitary Authority and thdr o|6ic|^ It does not follow 
that the struotural alterations colied ^ ^'‘00 equally 

necos'^aiy, or indeed suitahlp, in Ixt necessary 

under certain circumstances, may w Inexpedient. 

Again, moie than one sanitary admissible in 

a given case, and unless the Xn^peC^r,,w^»PK^ates the object 
that IS to be attained, he may co^emn a. perfectly Suitable 
appliance, simply because^ in detail, it AOt uprrospond with 
what he has seen used undcvsimilar before. 

It will not infioquondly be the diSfty of Oft to point 

out to the^ow o oEfliQf a pre|^rty wjjo, % ipay recently, has 
spent k uoosideflpb sum m sanitity ^ through 

faul^ Work» thijtigSare no better W<n^e, but, m 

ddlr^yvsoi'he moat be perfectly confident of hif ground, a confi- 
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dence that can only be the outcowfe of a ebontl kooyjfledg© of th© 
principles of Sanitation, 

Inspectois nmy learn xnnoh bif extending their field of observa¬ 
tion to other districts than their own, irtten opportunity ofibrs, 
and it is most dOfeirahle that they should form societies (or 
branches of existing; Soohs^Cs of Inspectors) for the discussion of 
sanitary questions, frotn time to ttuie, s-niong thamselvea fciuch 
''JStscussionS will t©nd io an*interest in wwfc which is 

daily g^wing in fend promote that efficiency which 

alone, in future, win i^mi'c * 

It is importsit that Iiisj)?htore ishould take a'comprchensiTe 
view of what is expeote|i of them, andAemember that they aro 
wdrkeis in a wide ileld of labaur, Jtn order that they may 
successfully contend against the ignorance that prevails on all 
sides, theythemselies mij,st possess a knowledge of the general 
laws in operation in Nature, with which man’s action must 
comply if lieaith is to he maintaihed. Nature is a vast labora* 
tory in which chemicfd chnngO is in perpetOal operation; there 
is no new formation of What exists simply assumes a 

variety of shapes' aud oonditij^a in accordance with tlie circum- 
stinces ui^er Vliich it is pIac^*-*so gro'wth and decay go on; 
what are living cells of one animai fo-day form the food of other 
animals or plants to^mOlrrow, or, it may be, become for a time 
constituents of tbb world, to be I'edissolved and again 

appropriated ^y olljpiio ms#fcr. These changes involve death 
and docomp<wi|iod/«^|tf^d^ certain cimim&tances, danger to 
neighliouring life^ however, agabist which we often 

possess a remeefef ft wo study her laws and 

take advantage of 


II 

WATfeR-StfPT'it, iTAIfEn) PptLOflO^r OP WATFR. 


Water is one of the 
,..>1111 ijhetdd be provided with 
ifest important of the health 
of OUT food, and assists in 
the bulidihg' Up of Our "tiissups, of which it constitutei^ one 
hundred parti|; in each, hundred and fifty; it preserves the 
fluidity of blood; aids in the excretion of effete matter; 


a jPrl&0 

prinio iieeotsities of 
a puw;RUpply is , . 
requirettf^ts. 
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Rnd assists ift mamtainittg otir %<idm at a uniform tsmperaturo 
under varying oondltions of hsat. / It 4s also essential for drink¬ 
ing purposes* for eooking* smd for psrsoiial household 
cleammess. i By the^oommni^ty at largo it is required for 
public batlrt, foi vrator-closets* for flinging $ewer% for the 
oleanemg of streets* for ime of &r ipaa^facfeiiring 

and vunous other purjioees^ tt is therefore* that 

the supply thould be plentjllwi hs welt^ «'* 

Sources of trha^aw Watet-supply 

may be obtained* it 44 dap^Odtht'^t r^leiii*^men« upon the 
rainfall from the surfao© ofth® s^irars* Jakes* and ooeans, i 
evaporation takes place>4hroo^ tho agency of the suii^s htat, 
and the atmosphere has i^e of mt>istnie* in lAie 

form of invisible vapcw^r, in quantities with the tempera¬ 
ture The higher the temp^atur^ ^Igeatjr capacity the 

atmosphere lias for retaining Tnoistqfe ih ^is invisible foi * 
Should the tomperature i^l Tflrhioh miy dP from a variety of 
causes, a point is at length reAcli^ ’whichcalled saturation 
pointy when the atmosphere ci0dbta|dllf,,ise^ t»mk moisture as it 
can posaiblv hold in the form of iJabOur; and ^ tiiS temperatuie 
should be further reduced* a poi^iilije'f the Uiois^re is condensed 
into fine globuhs, And •'bdcpmea^ vt^hle a$ Olouds are 

Bimply mi&t, and then* mronmscritei and alf(4fently solid ap¬ 
pearance IS the result of their viewi^ from a distance* 

Jiy the cooling Of the atmbim&or® %?thor* the globules 

’ "* ■ ■ .."' ■ ^ ft point is I’eached, 

longer be re- 
of rain, If 

4t be reached—- 
temperature 
a in a solid 


of mo.«:ture coalesce int^largiar)^m!*^d!^, 
at wliuh, by reason of their 
tamed in suspension, ^ 
the point of saturatfdll pf 
that 18 , if condenShJit^ ^ 

t% below freezing point ^ 

form* and falls to the gr^und^AS 

The average annual 
varying from 20 ^n the | 

ox more, on the West 
oertain localities m 
an unusual amount* " 

IS not an infrequent pl 
there mtty bo much 
amom# WiOO inches 

After httidn| 

by evapprfH-J^ Smother po; 

* For a figW 4MHmuut of the cau$ea<^ l^e ram|t|h Ac.* See 
Jfumrotoov* Scott (Internadoad S&eatiw Befrsah 
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mftinder penetrates Into tlye ^ whicli eaeh takes 

place being regulated b^ eirtsumstances, sucis as the’ 

amount of the the the slope of the surface* 

and the porosity-^that ^ the |)ipe#nb«a or*th«i soil. In 'winter 
a larger quantity ^ dff surface in. the direc¬ 
tion of the n^turid m suihmer* urhen* by reason 

pf the incFossed ta very |npid, end 

when it reqt>t^ A to overcome the ab- 

I sorbent pro{>ert^b| of tl» so as W enable any 

/ portion to reach the hn flat districts. 

' Subsoil WaWt-'-'^hat pppi^„w the femM which pene¬ 
trates the surface to 4caetfnd4&Mib sooner or later* it 

meets with an i!flper#^jif strattfiSt, wher^ its downward course 
is diverted iu one dirqJwb' Or in accordance 'with the 

««turai fall of the afec^^m in qUeSjti<m»j This fall is usually in the 
direction of the general sn^ace ^lUr-'t^ai is, towards the natural 
water outlet of the area?* It nwit be remewibcred that the pace 
at which this subsoil wit#'i|wvela is *eery sloW indeed, by reason 
of the obstruction pnhred w ^ jyogreas by the sod through 
which it has to trs^v^l, and, reason^ it varies with the 

density or ioosenftS^ the soil w queatiqtt. Kow it is this sub- 
soil water whichin^ aytfci^whftt we <aill our surface 
wells; it* therwfisis^^ Ikrgidy to our domestic water- 

supply. As s^egardS this purpose, more will be 

. said presently. ' ^ V ^ 

It will be underN^llfNt^ltWwO above dCe<uiption that the 
depth of a surflwse wmbetOrdlng to the distance from 
the surface oi tho UpOU wiiioh the subsoil 

water rests. ,' A 

It may here bearing upon 

the dampness of’e3pWiiK®^%^ 'Ihhi rWtfe it is of the utmost 
importanoo, of h5wvi;ir^ districts, that no 

obstacle shoulubypc^ iflow of the stream or 

water-course, wblj^,p|^|^ Of the water in ques¬ 
tion. Tho placW*®^WfWte OOjEirs© of rivers, for tlio 

pqrpos© of pfder that it msy bt* 

ns a MotliW ^ OuBtom which, unfor¬ 
tunately, country- 

l>eep ^'stfatuTO ^ust men- 

l^ned> we ldkU<K and in them supplies 

wnter which hnvj ^Hwipl^^dois^Uwa^ from distant points 
wimr© these ^wst» feck ihe sai^ce (Fig. 1). Uy sinking 
deep wells inio such a strat^um at its lower part we tap this 
supply, end, if surrounding country should be much higher* 
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tlian the spot selected for the well, the pressure may be so 
great as to raise the water to the surface at the site of the 
well or even above it. Hundreds of feet may have to be 
pierced to reach thisf source of supply, and this plan is adopted 
by many large towns, 

* Springs. —These, .which are.outflows of water from the earth, 
are divided into two classes, jSUFfaGB Springs and deep 
springs —-'the former ara found inos^tly on the face of slop^fis;* 
aiui Ihoir jnvsence is dependent upon the feet, that at this point 
the iioj>evvious stratum, say of day, which supports tho subsoil 
water, rises to the surface and, Wlua opposes a barrier to its 
onward progress. Deep^springs, on the other hand, are clu« io 
the preseucf, of a fissure iu»«<tho impervious* stratum, wlflch 
enables tho water below it to rise to the surface. The fact that 
Kurfaco springs are liable to become dry J3^ter,a long interv^d^ 
without rain, while deep springs are nearly always permanent, 
will, therefore, bo easily understood, Tlio follosv'ing sketch 
will assist the reader in understanding the above somewhat 
curuiiled description:-— 



Deep \AAa<r 

Fig. 1> 


Character of Different WaterSh-^l^hp sources of our 
water supply then may be from the Taitifeil* rivers, lakes, 
■springs, and wells (superficial and. ’dofip).]. Ift does not come 
witluii the province of an inspector to kay iritich of these yields 
water best suited for domestic putpo5e85.'ihk attention ought 
more especially to be directed to the contamination to 

wliich water may Inj eN]^08ed during etdmjge and distribution. 
The luatuifAl characteristics of the from each of these 

sonnies may be shortly sumtmfrised as — 

Rain water, «<lthough well aferated;.fe flat and iosipid, owing 
tdabsence of mineral matters, and in towns it takes up so much 
impurity from the air during its^tran^t, and from tho various 
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-colicctinjj areus, that it can hardly be looked upon# as a ftatis- 
ittc'tory hupply. In some districts in the country, where well 
supplies c.innoir be obtained, rain watei', W'iili proper stora;;'e 
anti filtratum, may be used for drinking '^lurposcs, imt, as all 
st»ft waters possess considerable solvent powers, and as, owing 
to the intermittent character of the water supply, it is necessary 
to provide considerable storage rooui, great afttei^tion must 
be“^)anl to the precautions#to observed in the construction 

of tanks (see p, 20).- 

Hard and Skift Wat6r* —llain water is excellent for washing 
jiurijoscs, as, being soft, less soap is required than in the casM of 
hard waters. By a “ hard ” water is njhant a water which con¬ 
tains a large quantity of saline c^atituents, of such a kind us to 
interfere with the formation of a lather with soap. Bidoro a 
iather can be farmed, in the case of suqh a water, the salino 
ingredient', must form with the soap a curdy material, so that 
a quantity of soap, varying in amount with the hardness of 
tlio wMter, is thus wasted. There are two kinds of hardness, 
temporary and permanent. The former is owing to the presence 
of eeitaiu salts (chiefly lime-saj^fts) that are deposited nu 
and not rcdissolved, and the latter to others that arc not so 
deposited. 

Water-Supply of Towns. —Some large towns are provided 
with excellent w’ater from lakes, which are simply larj^c natural 
. rc'-ervoirs, supplied by mountain-streams. Other towns ebn- 
struct reservoirs by damming up mountsdn^strcHms in their 
passage along valleys, and, thus obtain good and plentiful 
sup]>iios of water. liivers and streams, on the other hand, whu li 
pass through cultivated land and populous districts, ore uu'.jde, 
jifirtly because of the maliur© which is applied to the land, and, 
in too many instances, bet^uae of sewage*pollution. Wator jroin 
sarface toe/ls mu$t always he vif^ioec^ with euepicion hy reason of 
the danger of poUutian from mnilar soureea. j.pocp wells, on tho 
other hand, as a rule yiojd. excellent waters, although, in some 
instances, the various Salts they contain in solution arc present 
in such quantity as^to be objectionable by causing depujits in 
boilers. By reason oi^ their hardness* also, such waters art? not 
convenient for washing purposes, and in some instances, firmi 
the same cause, tb(jy may be injurious to health ; the latter 
consideration, however; is purely a medical one. * 

The following <;^ndibnged summary of the broad characteristics 
of waters front different sources is given by the Kivers* Polluib^n 
Commissioners:— 
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Wholfsorne 


SuHj)icioiis 

D.iu" 


-M. Sprins watiT. I V.tt oalatable 
I Ib-ap-well water. J ‘ ^ 

Upland surfitoft water. I i a 

, a * / Moderutelv palatable, 

f 4. ^stored ram water. ) - 

I Surface water from Cultivated laiid.^ 

j b. lliver water to which sewage gains ^ 

- ' access. . ai . 

( 7. Shallow well w'ater. ) 


Quantity of Water Required. —The quantity of water 

re<|uired by towns for all purposes varies with circumstances, 
Kueh tlu? general ]»r«jenc« or absence of water-closets, manu¬ 
facturing proces.ses, ic ^ The ^^vorago supply per head for *iu‘ 
Ijoiidon ilistricts in 18S4 was 28 gallons in tljo 2t hours, 
varying tVom 2r> to 37 gallons. Some towns exceed this amount, 
while ntluMS do not roach it; in Glasgow, fur examjib*, tfr., 
(billy .sujiply is .*>0 gallons, while in *ShdIieId it is only 2o. 
Ifr. U;M'ke.s has calculated the amount used per head in a lionsc- 
)i(*ld of fairly cleanly people at 12 gallons; in thi.s oaloubitiun, 
2^ to ;) gallons aro allowed for a daily sponge batb, and it 
iuclntlc.s clotIi(*s-, utensil-, and hiluse-washiag, but not a w.iier- 
cioset .supply. 

Oalbri*) i]i;Iv 
for B»ctJ jH’moa. 

rortlcing, . . . , , '7;> 

l‘'Ivuil.s, aa drinic (watfr, tea, colfBe), ... . *3,3 

Aldtition, including a daily aponge-bath, M'hich took 
to 3 gala., ..... 

Sliari' of utensil- and bouse washing, . 
bhuro of cluthca (laundry) washing, estimated, 


12 

Tilt' same writer stdtes that if from .scarcity'of .supply the 
amount, must be Umited, *l gallons is the least that ought to 
bf :i1!ow(mI, and that with this amount there (miinot be daily 
V a-'liing of tin* whole body, and there must be insufUcient change 
of uu>l.‘iclothing. This question is of..,importance ti> Sanitary 
Aurliorities «)f rural districts in determining, for e.Kample, 
wlictbertUc yield of certain wells is sufficient. • 

A double s\ stem of water-supply has been suggested ; pure for 
drinking and b*ss pure for washing purposes in case.s in which 
difficulty futs been experienced in obtab.iEgxa sufficient supply 
of pure wiuci* tor all purposes'; but tbert.,?cifeUwo objections to 
tjiis t<’ar-—fii*st, the cost in providing duplicate pifjys, and second, 
the danger that, through carelessness, the one supply might bo 
substituted for the other. 



WATER. 


IT 


Collection and Storage. —Allusion has aUoa^ly Imcn iiuulo 

to tlu' )>!au lor (lio i:i>lloc-tioii of wati-r on a lar^o si'alo 

In' takiiiy atNaulaxf of Naturo’s roservoirs in tlio siiapf* of largo 
lakos, or by cons^a-ucting an artilicinl 4(ikt; by «lanuning up a 

sTrrain in a Uiulor such circuin^taiu'os ibo amount of 

» • 

Btorago in cossary isnlcix'udont upon the^ rainfall of fbr ili.stri(‘t. 
ftml tin* extont of tlio collecting area. In the t.*a^t' of <l(*ep-\\<*ll 
supplies tlie water is pumped iitto service i*eser\'oir.s'large enough 
to f'ontaiu several days’ supply, but the collection and storage ot 
water on a large scale is an engineering question outside the 
provuue of a sanitary inspector, ^On the otlier liand, the eon- 
sirjietiou of wells for local supplies* (which are simply small 
reservoirs), and cisterns, is of tital iru/OrUnce, and the d^-tsils 
ouiiht to he familiar to all inspectors. 9 

Wells »re of twc^descriptions—surface and deep. The former,, 
as .alreaily mentioned, tap the .subsoil water, whih* tin* lalt'-r 
pierce the impervious stratunt 4 upon which this water uists, ami 
tap tlie water-bearing stra'luiu below. The distinction between 
the one and the other is not, strictly speaking, a matter of depth, 
for what i.s known as a “ Burlijiee " or shallow well in one dislriet 
may he, deeper than a deep well in another, from tlie fact tliat, 
in the latter case, the impervious straUim may ho slialiow and* 
near the suriace. Also, whst i'*, stre'llv speaking, a deep well 
may be very shallow, provided it i.s sunk at a spot wlioio tlu*. 
^tlatum which yields the deep water crojis up clo.se to the. .sui liiee. 
Tlie ordinary surface well which one meets with throughout rural 
and small urban districts is constantly liable to pollution from 
various .sources, unle8.s certain precautions are observed h.s 
regards its position and construction. Filth from a leaking 
ce.‘, spool, })rivy.roLdden, manure heap, or faulty drain, will find 
its way into such a w’cll from a comsider^blo distance olf. Such 
percolation is sometime.s demonstratetl by the fact that w<ili 
water may smell of disinfectants that have been thrown dowji 
the drains. 

A surface well drain^an area which varies in accordance witli 
the deptli to which the water in the well is lowcnd by pumping, 
and the nature of the ground in which it is sunk. 'I'he more 
porous the ground, the greater is the distance from which the 
water travels tow'ards the well, and, from exjieriTnent, this 
distance has beem^iteted to vary from 15 to IGlT times the 
depression whicV'ieAlts from pumping. 

Whether the.sh fig’wes be accurate or not, there i.s no question 
that surfaceTpollution does find its way into wells, from points 
that one might consider a safp distance otf (it is, therefore, of 
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vital iinportfuico to f)}).s(TV(^ t*vcry precaution in their con- 
fat III. t ion 

Well Mak-ing". The pn'cautioris to he oh‘'ei v.;/J in inakini^ 

a well aic as iol ows Jn tin; iiist place,/1hi; i-p.M si h-cted 

lor a faiirfai'o w( II oiii^lit to he as I'ar removool'^'oiii all souri-e-j 

• • • 

of pollri.on as possible, and in the o[)pf>site direction to the 
natural fallj so an to tap the water previous to its rcaehiii^ the 
polludiiL: source, and not after H li^s travelled past il. 'fiio 
iinjjorlaiifi* of this will 'he understood from the desi'tiption. 
already i^'ivcii of tins course that fhe subsoil water takes (s.-e 
ji. l.‘l) In /iddithni to this, the lining of the well must h.* so 
conslnict.ed as lo l;e (juite il^pervious to soakage from the surfm e 
iinniedi.U I'ly sun onndini^it. • 

111 j)lace <d' (he hnek Cork heing loosfdy laid around it, uiii.di 
is tin' usual juvictice, it ought to be set in c^niinnt ilown fo tlje 
A\ati‘r level, and, as an additional precaution, it is well to inter- 
posi* a layer of puddh'd t:lay all rtound, between .the luiekwork 
and the adjoining soil. Every well (/nghl to be provided a\ irh 
a jiiiMip, and la^ covered over by iuean.s of stone slabs, ( arefully 
;ul)uste<l and sealed wifli cement,, Ity I'oasou of such precau¬ 
tions, in jilaco of entering the well direct, all surface water must 
p<*reoI.'i(e through the intervening stratum, and, in doing so, 
bi'eouie more or less purified. 

In the “ Rivers’Pollution Commissioners’Sixth Report” tlio 
following reinarka appear, which are given here because tliey 
exjin ss very forcibly what one often iinda to be the casi?:— 

'• Twelve millions of country population derive their water 
aliiiest I'xclusively from shallow wells, and these are, so far a-, our 
experience extends, almost always horribly polluted by sewage 
and by animal matt<‘rs of the most disgusting origin. The 
common practice in villages, ami even in many small towns, is 
to dis)to>e of the sewage and provide for the water supply of each 
Cottage', or pair of cottages, upon the same premises. In tlio 
liith' yard or ganlen attached to each tenement, or pair “of 
tenements, 1 wo holes are dug in the porous soil ; into one of 
tlu'se, usually the shallower of the two, all the filthy li.^uids of 
llio house are discharged ; from the othei-Vhioli is sunk belovv 
the water line of the porous stratum, the water for drinking and 
other donii'stic purposes is pumped. These two holes are not 
unfrequently xvilhin 12 feet of each oi^h^r, and sometimes 
e\ an ». loser. The contents of the Jilth-JialL er^sspool, gradually 
sdhk away .’.rough the surrounding soil,'‘find\ningle with the 
water below. As the contents of the water hole,'-or well, are 
pumped out, they are immediately replenished from the surround- 
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ing disgusting mixture, and it is not, therefore, vi^ry surprising 
to b'^ assuri'ii that such a m’oU dor's 7iot Iwronu' drv oven iu 
summer, infl'ortutiately excremerititiouj^liquids, c's'^irvially after 
thr'V’ liave soakti^j*l.*j‘ougli a few feet of ])orouJi soil, do not impair 
the'pidatability ol? tiio water; ami this pollutr-d lirpiid is roti- 
.sumr'd from year to’year without a snspieion of its eliarar tcr, 
until the ees.spool and well recci,ve infected sewage, uml then an 
optbreuk of epidemic disejtse compels attention to tlu' jiollul.''d 
water. Indeed, our acquaintance*with a very large propori ion 
of this class of potable waters has ^oen made in constMjiiem i' of 
the occurrence of severe outbreaks of kyphoid^fe\er amongst (he 
pfTifons using them.” ^ ' 

Norton’s AbySsinian tube well ii constructr r! by driving 
tiibe.s into the soil, one length being scrf\ved ou to anotht'r, and 
i ire lowest segment lAiving a series of ]»erforations at the frr'r> » iid. 
Wlu-n tlie. sulisoil water is reached, a pump i.s attacln-d to ilm 
tube, and alter pumping for some time, the water, which at lii-t, 
is-dirty, bocome.s clear and remains so, as a cavity wliicli (■oitC' 
spends to the ordinary well is formed at the end of tin- j'lpo 
owing to the gradual rcmovoitif the K(»il by pumping. 

Tins i.s an excellentjilan of obtaining a wator-su]'ply lor vd- 
lages situated on gravel, provided the wtfter i.s not very Ihr I'roin 
the surfactf. 

-For preci.sely the same reasons as are stated above, it is 
equally necessary, in the case of deep wells, to protect tin* 
surlin-e. by currying tbo impervious brickwork down as far as 
the iuqterviou.s stratum. A very striking example of tin- « ib ot 
of not <loing so was met with some years ago in the, Stali'orrl 
Rural District, in the case of a deep well belonging to a s«1h).i 1. 
Tin* w'uier in this case was highly polluted, so much .s(» t.hai it 
had a most offensive odour, and in tha almoncKJ of any l<i'-(d 
insanitary surroundings, it was at first diflicult to account. Ibr it; 
<tn opening the well, however, and introducing a light, the <-rin.so’ 
was at once ajiparent. Down to a distance of 12 feet from tin,* 
Riirfuce, the brickwork was perfectly clean, but at this point, a 
well detincd lino waa*formed by the entrance of a filthy, slimy- 
looking fluid, which seined the bricks down to the water-lovi-l 
fiO or GO feet below. In this case, the only sourci* of pollution 
was from a manure heap in a farm yard 70 or ^*0 yiaids away, 
from which, no percolation had occurred througli the 

surface gravel, alo’^g ajj/impervious bed of clay. Had tlie brick¬ 
work of the wgll iA question been built in an iinjicrvious manner 
down to this clay, no such pollution could have occurred. 

The quality of cement used’ is very important^ the best 
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Portland cohient beini? alono admissible for this, as for all 
winitiiry work. The ])ruportions of added sand oy^lit, for this 
j)articuJar j>irt*j)Ose, to be two of sand to one of ce.uiPnt, and tlio 
two ouf^dit to bn tlioroufthly well mixed bjd'ure the water is 
ad(l('d. 'fhe sand selected must be clean e.tiii line, and quite 
free from any dirt or clay, otherwise the e'ement will not .v,*t. 
Ihiilders and 'Workmen require eyeful watching as regards these 
points. • 

in ail cao(;s in which well-p(^hition is suspected, it is advisable 
to open tlie well in order ascertain whether there is any 
evidence of tiie penetratiqn of sewage matter above the water 
level. I f .such be the case, at one point or another, the brick wo/k, 
in place of j)re.scnting a ejean, red surface, will*^be discoloured in 
a nnuiner which, when onc(^ seen, will never be mistaken. Apart 
from this, it is highly desirable that wells<»8h<S«ld be opened 
periodically for the purpose of being cleansed, as, however 
well constructed they may he, with time impurity may arise. 

Pumps. —There are two kinds of pump.s, the ordinary 
suction pump and the fo|[*Cing pump. The former will 
answer <h<< purpose so long as tli6 distance the water has to bo 
raised does not exceed from 30 to 33 feet; in fact, as a rule, 
taking iinperiections of‘Inechanism into account, 25 feet may lie 
looked upon as the limit. In the case of deeper wells, it is 
neros.sary to fix the more elaborate and expeasive forcing pumps ; 
heiu-i' it. is that in ])ractice one so often finds open wells with a 
Inicket and windlass for raising water. In such cases, tho 
tiiinger of surface pollution is increased, and if the arrangement 
be allow«*d to. continue, as in the case of small cottages probably 
it will, the greatest care must be taken to see that the top of the 
well is so situated with regard to the surface as not to permit of 
draiiiJige into it. A good fitting cover otight tobo insisted upon, 
othi'rwisc dead leaves and other decaying matter will find their 
way into the well.* . 

Cisterns. —In cases where cisterns are necessary certain 
precuut ions must be attended to in their construction. 

(1) 'rhay should be consCruoted of a fnateri^l tfuU will not impart 
any injurious quality to the wcUer. Ghtlvanffied iron and slate both 
answer the purpose well; the latter, however, although the best 
in nther fe8}>eGts, is heavy and it is difficult to avoid leakage 
tlfflUgh the joints; these should he carefiiffifcysmade with cement. 
Leim and wood are bad materials for uB\An me construction of 
cisterns. The risk of metallic contamination In t|ie case of the 

* For a full and simple description of the construction of pnmps see WeS 
ilinking, Wear’s Rudimentaiy Series.' 
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former has often been demonstrated, and, as rega\|K.ls the latter, 
sooner or later decay takes place and organic contamination 
results. • % 

(2) They sln^d be easily accessible, and, while the sun's rays 
ought to be exciftdejJ, the place where they are fixed must m*t l>e 
dark. These req^uiremeuts are essential so as to utlonl every 
facility for inspection and cleansing. It is not unusual to tind 
cisterns placed under flooi^, in*Bituations quite tmfLnowji to lh(^ 
occupants of the house, until, by^^reoson of the foul condition of 
tlm water, a search is made, and the cause, in tlie shajH*. of dead 
and decomposing rats, is discoverefl. 

(3) They ought to be covered in aqd ventilated, otherwise* dirt 
of all descriptions will enter. •“ 

(4) The overflow pipe ought to be carried to the outaldi* whero 
,U should /^ithei* be^ cut short or discharge on to an opt'u gully. 

It used to be a common practice to e-onnect it direct wii h the soil 
pipe or drain, in which ease it simply acts as a vttnlilator, ami 
foul gases are conducted direct to the drinking water. Jn some 
instances in which this is done a syjihon trap is introducetl, ))ut 
as the overflow pipe is onlji in use when the ball-tap winch 
regulates the supply of water is out of order, this trap owing to 
evaporation must stand empty, and, j.horcfore, be absolutely ' 
useless. Some years ago the author found an illustration of this 
fault in the case of an hospital, wjiere, to make matters still 
worse, tlie cistern overflow pipe w’as connected direct witli the 
drain from the fever wards, 

{5) 'I'ho supply pipe for the water-closet must not pass direct 
from the, but a smaller cistern (water waste preventer) 

ought to be interposed (see p. 130). 

Distribution. —1» public water-supplies there are two systems 
of di:^iribution—the oonstant and the intermittent, 'fho 
former is very much the better, fora^vafiety of reasons, ultbough 
the latter is the system in operation in some towns. 

Constant and Intemuttent Systems.— In tim case* of 
the constant system, the taps of the houses deliver water direct 
from the service pipes, without the intervention of a ci«t«*rn, 
except in the ctfse oi V^'ter-closetg, which have what are tormefl 
“water waste preventers”—small cisterns that deliver, at one 
time, only the requisite quantity of water for flushing purposes— 
and kitchen boilers, '^ich cannot be supplied direct, but must 
be provided with snAdf supply cisterns. The necessity for having 
large cisterns fo» stoHng water on the premises is thus avoided, 
while, within intermittent supply, these are essential, other¬ 
wise, from time to time, houses would be entirely without any* * 
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wator. Tho «hief objection to the atora^e of water in liouses i» 
tin; (lancer of pollution, which may occur from various causes 
aln-acly noticed. Another objection to the iutermittent system 
is that, by ]>eriodically ijhuttiilg off the water frpm the mains, a 
vacuum is liable to be created in the pipes, ^bni gradual leakage 
at faulty joints, and this vacuum is replaced*by foul air, or oven 
sewage, from leaking draips, an oc<iurrencc which in more than 
one instance' lias led to an oufbreak of typhoid fever. The 
mains, in the case of a const&nt,supply, are always full, therefore 
this risk is to a large extent avoided. In addition to this, pipes 
running full are less liable to i'ust than those that are occasionally 
em]»ty, as air in the preseifipe of moisture has considerable corrod¬ 
ing power. * ’ e 

IJe8i<los those advantages, in the constant system there is 
always tin abundant supply of water in a,tb9 case of fir*., 
Tho disadvantage of a constant supply is that th’e waste from 
leaking pipos is greater, as the water is always at pressure 
in the mains; also, by reason of the great pressure in the 
liorvico pipe's, the various fittings must be of more perfect 
in tike, and therefore more costly, ^or this reason, much waste 
of water has resulted in cases in w,hich a constant has been sub- 
fititutod for an intermititent supply without replacing the old 
fittings. On tho other hand, in some cases where the change 
has been made, and tho necessary fittings substituted, a diminu¬ 
tion in waste has resulted. 

Charges.—The system of cliarges for water may be by rate 
or by mf.tor. The former is much the better for domestic sup¬ 
plies, as, by making a charge* in accordance with the quantity 
eonsumf'd, an inducement is offered to economise, and economy 
in tho h'gitimate use of water is oertsliily not what one would 
wit.h to see. ; • ,* 

ImUrcctly, there is anotiier imiKirtant reason for placing no- 
Qbstaclo in the way of a generous of water, and that is the 
cleansing effect that it has on the drains and sewers. By limit¬ 
ing the supply, we diminish the flushing power, and thus add to 
the risk of deposit, which is so highly obj^Uonable as will be 
explained in a later Chapter. Of eburae, fa sp«toial cases, such 
ns manufactories, it may be neoessaiy ^ charge by meter. 

Pipes. —Iron, with a coating of sCme proti^ive material, such 
as Angus {Smith’s varnish, is what is use^for,mains. Lead is 
most generally used for house pipes, but tif the case of certain 
wmters its use is dangerous, for reasons alrlfady etatod. Galvan¬ 
ised iron pipes are now often used, as they are no(f so liable to 
'rust as plain iron j^iipes. The temptation to use lead pipes is 
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very great, as they can be carried anywhere roujiJ corners by 
fiinipiy bending them; whereas in the case of iron pipes, joints 
have to be ii^erteij ah frequent intervals, not only where angles 
have to be passed, but also whete one length has td be joined on 
to ;inother. “ • • 

Many materials have been suggested as a protective coating 
for botli lead and iron pipes, but most are either unsatisfactory 
or too expensive for gcner|),l use. * 

* Glass-lined iron pip^ are manufactured, and answer the 
purpose well. ^ 

Tin is used as a protective dealing for both iron and lead 
pipes, but in this form it is hardly satisfactory. 

*GoinpoBite pip^s, consisting wf a lAock tin pipe enclosed in a 
lead pipe and solidly united together, are not so liablo to bo 
j^cied upon by,water, and they may he bent in any direction 
like an ordinary lead pipe; these answer excellently. 

Iron pipes treated by the ^arff process are recommended by 
Boiuf*. The process consists^ in raising the temperature of the 
pipes to a white heat (about 1200“ F.) in a chamlwr into which 
superheated steam is passed.^ After being exposed to the action 
of the steam for several hottrs the metal becomes coated with a 
protective oxide. ** 

ImpuritiOS* —The chief impurity, ih fact the only one that 
need be considered from an inspector's point of view, is that 
which come.s from an organic source, either vegetable or amiujil, 
the latter being much the more objectionable of the two. 

Dr^tli may be |)resent in a solid form or in solution; in tho 
former case, tho water is diatinct|y discoloured, the’colour vary¬ 
ing in depth in accordance with the amount or nature of the 
contaminating material; while in the latter, notwithstanding tho 
presence of considerable impuiitj, the water may bo perb'cfcly 
clear and wholesome looking, The^btence of colour, tlu^relbre, 
is no sign that the water is pure j 'ht^t iie*ither is its prc;senco a 
sign of dangerous pollutibn, for pea^ imparts a considerablo 
colour to water which need not be injurious. Tho important 
point to remembei4is, that a clear water need not mean a pure 
water, but that daft^r may exist even though it is beautifully 
sparkling and perfewy clear* .Here, then, we are brought fioo 
to lace with a prpblem which can dnly be solved by Ibo cheniisb 
and bacteriologist, but as the inspector ought te appreciaio 
the significance of 4tl»9 question, we must go a step farther, and 
explain shortly, ther*reason why water which contains organic 
matter is dangerous from a health point of view. 

Presence of Org^anic Matter—What it means.— in the. 
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first place, thojji, even from an ordinary point of view, it is, to say 
the least of it, objectionable, to drink water which contains 
matter in a putrefying state ; but, in addition to ^b, evidence 
exists which points to the conclusion that it is directly injurious 
to Iiealth to do bo. The real danger, however,'lies in the fact 
that any contaminating source—for example, ^uman excreta and 
refuse—may contain the poison of a disease which may be com¬ 
municated thrt)ugh the medium ill quQistion, We know a great 
deal more now than we did a comparatively short time ago of the 
nature of the poisons which cause'diseases of the infectious 
class, and the belief tliat all *duch diseases a:ro associated with 
minute living germs is universally accepted. Many circum¬ 
stances which formerly we did ^;iot understand are now ex¬ 
plained ; it is no longer difficult to realise that a water, known to 
be bad, may bo consumed for a long period yt^ith appgirent itui 
punity, and then suddenly, typhoid fever may attack several of 
the consumers. We know now that the poison reaches the well 
by the same channel which all along has conveyed the polluting 
matter. 

It is obvious from what has bQpn said that a standard of 
jnirity cannot be arrived at simply b;^ fixing a chemical limit of 
'iidmissiblo impurity, bemuse, beyond stating that a certain 
amount of organic contamination is present, choniistry cannot 
go—its exact nature cannot thus be indicated. Were a standard 
to be fixed on such evidence as this, it would amount, in some 
cases, to saying that a limited number of typhoid fever germs 
may bo admitted with impunity, which, of course, is absurd. 

How to Estimate Purity of Water.— The only safe way 
of arriving at a conclusion with regard to the quality of a water is 
to consider the analyst’s report together vnth ^ possible sources of 
poUntum, and, for this reason, it is most desirable to send a full 
account of tlie surroundin'^ oonditiona with the sample. 

Tlie following history of an outbreak cf typhoid fever, which 
the author investigated severaWeoraago, illustrates very forcibly 
wliat has just been stated. The cases were directly connected 
with a farm-house in which a person had didi from the disease 
twelve months previously. Immediately a/h the occurrence of 
the cases in question, a sample of watw from the well belonging 
to the house was sent to a chemist for analysis, with the result 
that it was •pronounced to be perfectly wl^olesome. The fever 
attacked three occupants of the house, and ^ree people living 
in different parts of the scattered distiict (two,of whom lived 
over a mile away), but all of those patients woilced at the 
. farm in question, and drank the water fh>m the said well; in 
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fact, after an exhaustive enquiry, the details of wlfioh noc'd not 
he given here,, the coTutagion was unmistakably traced to tbe farm- 
hoMst well, i.' the course of this enquiry, a second nnalysis 
of the water wjw made, and by way of Comparison the water 
from two other wMlfi.dn the immediate neighbourhood was also 
analysed, with the result that, although the amount of organic 
matter present in the case of the farm-house well came within 
the chemical limit of purityy it exceeded by nearly four times the 
quantity present in the two wells that were selected for com¬ 
parison. Where, then, did this increase of organic impurity 
come from f There need be no difficulty in answering this 
qiHVstion, for within four yards of th^Voll was situated a large 
foul privy cesspit.^ * 

Purification of Water. —In the case of a public supply 
■di<*ect from a deep well, the watei; may be pumped direct into 
the reservoir, but when the source is a river or mountain stn'am, 
it is neetjssary to pass the water through a filter-bed after it has 
V)een received into reservoirs and subsidence of a great j)ortion 
of the suspended impurities has taken place. 

The Filter-Bed.— Such a^filter is constructed of sand, which 
-ought to be too fine), and gravid of 

vsrioMadegri^Sbflioarseness, The sand is placcul on th«i top, 
and under it is the gravel which increases in coarseness, until, at 
the bottom, where the outlet pipes are situated, it consists of 
small stones. The efficiency of the filter is dependent upon the 
time which the water takes to percolate through, and this is 
regulated by the depth of the sand, which ought to be from 
H to 2 feet, the gravel being 3 feet Each square foot of such 
a "filter will allow 70 to 76 gallons to pass in the 24 hours, 
^uch filtration is chiefly meebameal owing to the straining 
effect of the fine mineral and xtrganic^deposit formed on the 
surface, which, on account of clogging, hfl^» to be periodically 
removed. This filter r^oves dissolved organic matter to. 
some extent by bacterial action in the presence of air in its in¬ 
terstices. For this repon, it is important that th e process should 
be conducted slowly %nd intermittently to allow of aeration; it 
-must be remembered, howler, that the important efl'ect i» a 
mechanical one. It is this property, of air which also mainly 
.accounts for the increasing purity of a watey, so far dissolved 
organic matter-is concerned as it passes onward in rivers. 

Bain-Water Filtftf.— t or the filtration tf rain water it is a 
-common practice^to construct a^filter underground, in which 
-case certain precautions are necessary. The arrangement ought 
* See Britidi Mtdical Jvwrwtl^ April 2nd, 1892. 
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to be similai*, on a small scale, to that just described, but as, iu 
this case, the filter is sunk in the ground, it is essential that the 
brickwork \]rhich contains the sand^atid gravel ^^ould be built 
in cement, so as to render it impervious to soakage from the 
surrounding soil. Sometimes, in addition*tor s'and and gravel, 
<!harcoal is introduced, but this is objeciuoniLble, because the 
water lias afterwards to be stored, and charcoal imparts to water 
a material which favours t^e grftwth«of organisms Such filters 
as those are apt to be neglected, on account of their inacceffei- 
bility, so, in order to fkeilitate regular cleansing, a convenient 
means of gaining access to^hem ought to be provided. Thi.s 
rule is applicable to all sS!|^itary appliances. It is not easy, even 
if every facility is offered, to iniJuce the public to svstematically 
ch iinse and inspect them, but if any difficulty Stands in the way 
of doing so, it is ho))ele8s. # ♦ , 

It would appear that filtT4tion on a large scale affords pro¬ 
tection against water-borne diseases such os enteric fever and. 
cholera, but only after some amount of deposit has taken placo 
on the surface of the filter which cartses* it to act as a strainer 
against tho passage of bacteria. V^^or this reason, it is wise to 
reject the first water which piw^s^through such filters after tho 
process of surface-cleaning, to allow of .the re-formation of the 
(lo])osit which has been disturbed by that operation. 

Domestic Filters. —ignorance prevails regarding tho 
efficacy of domestic filters. ” Tho general opinion is that, however 
foul the water may be to start with, all deleterious matter is 
reinovod by their use. One is cpnstantljrtold that “tho water 
must be all right, because evety’diop that is used is filtered,” 
but, as a matter of fact, all.^rd^iai^ are of very doubtful 

value, for, though most of thpim.h of removing 

turbiiliiy from water, they aareWwl^of water¬ 
borne diseases, and af&r theyliave lte^^^ twe for some time 
.tliey simply act as culfeU|«f jb^ll tor Weto^rganiams, and so 
contannnato the water ;i^|bugh theiin instead of 

purifying it, . 

The material most medium in 

domestic filters is OharCi^ Qi^ AV^l^tinix of charcoal with 
silica (silioated cai*bon:fllte^;‘‘iHS^A^^''^V/ ' 

In the .‘‘Filto largely used 

in the army, the'fllitew% th^%%J|^,;dhar^,in the farm of 
granule^, wit^ 'asbe&tps clnth its.ni Among 

other iq:®oies which are used as ffiteMg rdMii mentioned 

spmt^y tfO», VMffnetk caiinde qfirot^ ^ , * 

Besides acting as strainers in refiioving the larger suspended 
particles, most domestic filters act chemically upon dedbmposing 
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organic matter in solntion) as well as upon certain .inorgauio 
constituents, .but tlj^r effect npon fresh organic matter would 
appear to bewi/-. " ^ 

In this QOuntr^ ttro valuable sets of expenrlments with filters 
have recen^ been oenduoted, the one by Dr. H. H. Johnston at 
tlie Public Health lAboratoj^*<ff the University of Edinburgh,* 
and tlie other by Br* Sixns Wpodhead and BK Wood for the 
British Mtdiad ^ ^ , 

Dr. Johnston's investigatioxul irsre confined to four filters— 
namely, the Atkins, h&ignen, ^^ordttneyer-Berkefeld, and 
Fastenr-Chamberland—and the invesl^igations of Br. Woodheod 
and Dr. Wood indnded experiments with these filters and 
nineteen other weH-knoWn verifies. ^ , 

* As the question is dhe of extreme*importance from a health 
peint of view, thd'pobllshed accounts of both sets of investigations 
sliould be "carefully studied. The following summary is given 
for the benefit of those who may not have an opportunity of 
seeing the original papers:^ 

Dr. Johnston's expenmenUt|{wer6 conducted with Edinburgh 
main water, and the object he^ad imview was to teat the power 
of the filters in removing the mlcrCrorgauisinB already present 
the water, and other hacterhl wtMch were purposely added to it. 
Having ascertained % coltivatiOn^miweriments, the number of 
bactena present in ^e W!ntery tho filters were kept at work 
continuously, the filtrate being ei^ccied periodically for similar 
bacteriological tests, -/ " 

As regards both A,thlfi%’' an^'Ma^n^'s filters, the first series 
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tho multiplication of the micn'o-organisms in the pores of the 
unstenlised granulated animal charcoal, as well as from the 
inicro-organifims present in the Edinburgh main 'Wfater.’* 

A secoiul series of ekperiments were conducted with the same 
two filters after all parts of them had, if^wtw thought, been 
eterilised, although, in the case of the Atlans filter, the results 
indicated that this was not the case. In this series distilled 
water containing 12 Bacilli violaiei bxiA. 33 other micro-organisms 
was used, and the following are the conclusions arrived at affer 
a serii's of tests made during six days’ working:—“Although 
the Atkins filter was not sterilised by boiling for one hour at 
120 * C.f still the enormoifg; numbers of vwlacei and other 

micro organisms found in the Altered water, after one day’s 
filtration, conclusively prove that this filter not only allows, 
micro-organisms to pass through its pore;, kut the charcoal 
forms a suitable nidus for the growth and multiplication of 
micro-organisms, which are found in much greater numbers in 
the filtered water than in the unfiltered. Maignen’s filter is of 
some service in removing micro-organisms from water on the 
first and second days of.filtrati^, but after that it forms a 
suitable nidus for the growth and multiplication of micro¬ 
organisms, which are found in much greater numbers in tlie 
filtered water than in the uiifiltered. Ifhe^e filters are, there¬ 
fore, useless for sterilising water, and no reliance can be placed 
on them for removing paSiogenic micro-organisms from drinking 
water." 

Eefore considering Dr. Johnston’s experiments with the other 
two filters—the Nordtmeyer-Berkefeld and the Fasteur-Chamber- 
land—as they are not so weU^ known as the Commoner forms of 
domestic filters it may be wel! to give a short description of each. 

In general appearance, thesO niters (FigA ^ resemble 

onch other very closeiy, and the action of both is purely 
.mechanical. « * 

M. Pasteur first designed,liift filter for the purpose of sterilising 
fiuids in his laboratory work, and it. afWwards occurred to 
M. Chamberland, his principa! ass^ltant. to apply the material 
used in the filter for the filtrate Of drSkih^ water, hence the 
name given to the filter./ medium is a specially 

prepared, fine-grained nngku^‘\^^ in the form of a 

cylinder,. whion is open at tlm /^ww end only,, where it is 
provided with n glazed porceliun noie^A*. Xho cylinder is en¬ 
closed in a case through the bottom end of« which the nozzle 
passes, and communicating vdtb the top end tflere is a pipe 
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'with a screw socket for fastening the filter on to d 'vv ater tap. 
The water enters the outer case, filters through tlio cylinder 
into its interm|.l cavity, and escapes through the nuz/de at tlw 
lo>\ er end. Besides this form of tap filter, \vhich works luuh r 
pressure, there arb fither forms, one of wdiioh is shown in tlio 
drawing (Fig. 4), which act without any pressure beyond that 
imparted by the head dt water in the top chamber, and to 
increase the rate of delivery, ^hieh, of course, is* \ery inueh 
les*3cned by the absence of pressure, a series of filter tubes arc 



introduced. There at^ other forms which act by tlie. 
pressure produced by a vacuuot wSbidh takes the place of tlie 
pressure in a service ina||u 'Although the Berkefidd filtet 
(Fig. 3) differs from hut slightly as regards extotual 

appearance, in the vlud iff the filter—-namely, the 

cylinder—there is an fiifierenoe. It is composed of 

diatomaceous earth and, although jt has the 

same external diameter, the &toiAial cavity is very much smaller; 
in other wcMrds, the*welhi sle much tbidker. In appearance 
the material is net so^imooth, it is also more porous and moro 
brittle. * 
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To ffo bact to Dr. Johnston’s experiments, he prox^ed that the 
filtor was not proof ngtiiait the penetration of bacteria 
through jts, substance i£tv periods of -working ^ tarying from 
four to ten days, wherbas the Pasteur filter during twenty^eight 
days continuolW working with water h^hly.chkrged with micro¬ 
organisms discharged a perfectly st^c&^ltriate. 

Jn summing Tip on the whold. ^ea Qjtperiments, 

Dr. Johnston writes:—" The r^iiults of tlte experiments have 
conclusively proved that the JPa^u^Ohsiedj"^ is un¬ 

doubtedly the best and the only one d«i ’rach reliance can bo 
placed for permanently sterin^g^drinll^ki^ water.^ 

As regards the experid^ta of Woodhead and l>r. 

Wood, practically the same ob^cfu8i<nui were arrived at as to tho 
value of ordinary domestic filteiti, twenty-ohe 

varieties tested proved 4iuite unrelia^^^Ji' removing bacteria, 
from water. Additional interest attend^, the$e later expori- 
ments, because besides te#ttg the powerM ^ filters to remove 
organisms already pre8en|;ha VatCif aml&tf^uced pathogenic 
organisms, sterilised wateip'dsarged of cholera 

and typhoid was used. A» ip6gardi| the 'Pasteur and Berkefold 
filters, tho experimcnte bf Dr. Woodhi^ Dr. Wood also 
practically agree with.those of Difc. Joh||i|c^ the former being 
favourably reported upon 
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ordinary domestic filters have been unfavourably repforted upon, 
and in other countries similiu* uonclusiona had previously been 
arrived at, in /suppqrt of the oonvic^on which has^ lung been 
entertained by "Unitary experts as tcTthe.^ap^r of'relying on 
such filters as safeguards Sgainst wster-lx^rne aiseases. We are 
not solely dependent/.*however, upon trial experiments for our 
conclusions, for the 8tatisi|qe|pjt the S^noh armv unmistakably 
confirm tiiese. SinM the filter was used in ibe French 

army typhoid fever in the has been reduced more 

than 25 per cent., and whole army over 50 per 

cent. Again in ih reporting a still 

further reduction, says ’— 

appfiod to water pr^vlo^y had, 

It was in 1888 thaitE^e B 
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wit}i a or'^anisin, of continuing to infect thn water for 

a iiKOC! or \arn5<J j)r*riod ia most mai'kcil in tin* case of 

jKH'krt liluji'H, a« wlioii these have once becoiju; intected the 
dis('a-ie '^orm may Jbe'carried for iudefinito periods from place to 

One virtue possessed by the Pasteur filter 1ms not yet been 
meniioned r ii'»lnt'ly> that when it requires cleansing, anenin ii 
is at once called to tlie fact OM^ing t-o the flow of water ihrougli 
It. lx (ojiiing slower and slower. The cleansing process i'^ a veiy 
.simple one, ay llm eyliiider or cylinders wliich eAu rr-addy l>c 
lein.c, evl have merely to bo brush<‘(l under a wator-tufi, to fn-o 
tln in from the slimy (lepoait which collects on then- <>in('r 
.Miilaci-. l‘’roru what Ims heen stated, the reason of the omi- ^mn 
of a dt ladl'd de.scription of the more ouinmon filtcns in the 
maiki'L wdl Ih) understood. ^ ** 

\ tiiou . chemical substances, such as Uriio and hIuiii, an- om d 
fur the purpose of water purification. The efiV'ci- that su. h 
produee is a ineeliaiiical One, the various matters in susjx ii^ion, 
lioth oi-gauic and inorganic, being thrown down with the jti. * ipi- 
l.itp wineh is formed on the addition of the luateruil. 'iho 
or-i iiih' mailer in sohition remains unaflected by the jiroei-s^. 

Boiling* as a means of Puriflcatioii.—One excelhm and 
simple method of water purificatiun on a small scale ha.s not yet 
lireii unuilioned, and that is boiling. 

I'he ellect that boiling has, is to cause certain salts to bo di - 
posiird (as mentioned in referring to the hardness of water.-^), and ' 
matiers in suspension in tlie water are carried down with tiifm, 
but the all-important efiect of boiling is that as the organKsm.s of 
disi'a-M' cannot withstand a moist temperature, even for a short. 
]x ruxl, of 212" F. (the buillng point of water), the great danu* r 
of i n feet ii>n by water may thus be removed. Inspectors, therefore, 
in all l ases in which suspicion attatohes to water as the i^arrier of 
ilisi'.iso. ought to bear this in mindj and do all they can to en- 
cmii.ige iho public to take advantage of this simph* f-a'e^uaid 
of I )oding, say for about five or ten minutes, before ut-ing. 

Taking of Samples.-“lt is the injector’s duty, wlam he 
Inis re.nsoii to sus^Hjct that a watoisauj^ply is likely to be con- 
tHmiu:it»‘»i, or .when he is requested to do so by the nudieal 
otlici'r of, health, to procure a sample for analysis by the medical 
oflivcr or analyst. In doing so, the following instructions ought 
to be attended to. ’ ** 

11 1-i hardly necessary to say that the little in which the 
sample i:^' taken, w'hioh should 1^ a Winchester'- quart, be 

* Britiah Medical Jearnalt Nov. 10, 1804, p. 1058. 



WATER. 


33 


scrupulously cloan ; before being filloi], it slunilj be rinsed out 
two or throe .times with the water that is to be analysed. 'I’lio 
bottle Oii^ht to hay© a glass stopper, an<i it is w’ull to e.ap it, 
with leather, the string being sealed with jsealing-wax. If for 
any roa'x'tx a stoppered bottle cannot be obtained, an ordinary 
corU may bo used, but it must be a clean now ^oru*, and it aKo 
ouirht to be capped AB'desotibeti. 

riie following jiarticalars, when applicable, ovjght to ac* 
company each sample j,— * 

!. I >aT.e on which the ttdk&ple wa%taken. 

‘J. If from w’ell, stream, iown supply,^or other source 1 

‘4. If from well, l^ow deep, a|j|^ro3cii]fately 1 

4 What is the dlsjtanee from the nearest middon, drain, or 

C0,s>,pool] ' * 

• 1 low far from stable w farm-yard^ 

»•. Is there any*other possible source of pollution! 

7. Is the water drawn.from pump or tapi 

S. I f froi^p a pump^ is it one of wood, iron, or wlmt! 

0. If from a top, are 'the pipes of lead, iron, galvanised iron, 
or are they otherwise specially protected! 

in. Wlmt is Idle special rcasou (sickness, A'c.) for io«nHniig 

anal V .'.is 1 • - 

I! Are there atoy other particulats to which it is do.sn.ahIo 
that att<*ntion shovild be called! . 

Olio i.s some^m^ asked by an inspector whether any simpb? 
t» st (‘.in bo applied by, him to determine roughly wlmtlior a 
cortuiu water is good or bad, with a view to assist him m 
lirti-hng yrhetheror not a sample should be taken for uimlysi-, 
Tin* fjucstion must be answered in the negative. He mu 
gunh'd by the existence of anything in the local sanitary <*on 
diriuii.s iliat may operate injuriously in cojataminatlng the, w.'it> r 
in quf-iiion. 1 

Inspector's Dext wwfd umXm to \VATER*Scpi'ty. 

Arnong the numerc3|>s duties,an inspector is called upon to 
perform, there are none tOr Vbmjb greater iniportanee, c an he 
aitacljcd than that of * enqniixb|i as to whether tin’s '(onditnm' 
upon which a pure ^water^upply is dependent .an* ’.ndute^l. 
Tht'se conditions vary in aisoidsmee with the nature of tiu; '•u].j'ly. 
In the case of lar^e urban districts with public watnr .supj.h. ,^ 
tlic enquiry, sR far as the inspector is concerned, will 'k* d)n*rt*‘d 
mainly to the house connections, while in rural aud small urban 
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(liKtricts, wl)if'h are «lfp<>iulont upon local supplies from wplls, 
iir.j the t liicf circumstances to be noted,aiv the liouso 
mrrouiidini;'!. , 

\ Summary. —Kivnu wlmt has already been said, tlie .Inails 

'IS hu ll in each case, should receive attention,'will be ajjpr* ' i;u«‘d, 
but jKThaps it, may be well to repeat the more iuiportaui of 
t 1 j( SC', hy way of summary. , 

1. That tfie water-supply of a household ought to l>e \\:tlnn a 
roji\«nifnt distance,and jnire; but if from any cauM''tho 
Mij 4 »ly should bo limited, tl^je smallest quantity adniissil/h- f >r 
huus.'s without wator-clqsets, is 4 gallons per head p<‘r d;t>. mi 
.uiiount, IjowevT.r, which jvould not admit of perfect cl<'aulii;<*^.s, 
or proper flushing of the drains.^ 

•J I liat upland surface water and water from springs ami <icoi> 
AV( I Is js usually of good quality, while that from cultivated land. 
n\ (>rs und surliice wells iuust be viewed w^th'suspicion. 

d. 'I luit the spot selected for a well bught to,bo at the ho'h. st 
point ol Uie site, and as far removed as ppssible from all .muh ccs 
of jiuIliMion; also, that the w'ell'should be so oomirucuMi to 
bo ui>M.lutfdy impervious to Bur/a«e pollution, bv Imildmg tl.r 
bii. kuork in cement, sealing the surface with stone >lat," .md 
aitudiing a properly Obstructed pump. 

l I Init. in the case of deep wells, the brickwork ought to bo 
built in ihe same manner, at any mte down to the in.p. r^n.us 
nuuin of clay or rock. 

■ >. 'I'liat in all cas<*s in which surface leakage is sui^tr vt(;d 
th' well ought to bo opened and examined. ’ 

riiat.wliilo storage in a house is objectionable, in ca:... .s iu 
In. h It cannot be avoided, the cistern should be constructed of 
a lu.'Urriul which will not impart any injurious matter to the 
w.it. r, and be placed^ in an accessible situation, to facilitate 
ins}u«ct urn and cleansing. It should be covered, ventilated, and 
• li.ivc ail overflow into the open apart from any drain 'I ho 

supply-pipe to the closet ought to W intercepted by a sc-nd 
small iMstcrn. 

7. Tliat the supply ought to be oOnstant^and that, except in 
61 >cci;il cases, t he charge ought to be by 

That iead pipes c.annot always,be used with safety. 
l». I'iiatj although the water may be perfectly clear it docs 
not follow that it is not dan^rously'.jpolluted. 

10. That none of the ordinary mt»n In the market can be 
trusted to reader harmless any disease-'|>oison the water may 

11. That ail filters require cleansing. 

1:\ That nothing of an organic nature ought to form part of 
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ft flUtr, and t' at it KhouJd be so arraiif^od that it can be taKon to 
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* cnAFTZ%au, 

VENTILATION AND IVA^MtKO. 

* 1. • \ * * 

Pi’M* air is as essential to hei^th as pure water, although tlm 

public aic very ignorant of the fact. Unfortunately, tlm .m of 
*nir moms may he loaded with impurities without any mmIjIc 
&, i:u being a))]iarent«that such is the case, and although, foitu 
li , some of us have timely warnings of evil, in the sh ijH of 
Ju lilac lies and feelings of depression, others seem to jmsM'.i 
an uniortunate immunity from any such indication of dingtn 
1V< bably cliildren helplessly suffer in like manner, but, r<.iiMl 
in Itoitns almost hermetically sealed against the entiaM<«> ol 
ti< sh, or the exit of foul air, to be trazmferred later in life, foi 
• it.un periods of the day, to schools and workshops tint mav 
b( siniihifly described, their constitutions, if they withstand tin* 
^' tn that is thus pla^ upon them, become blunt to all iin]ir< ^ 
jsUAi '-,—nature ceases to sound the warning note which for so long 
h i- bf« n disregarded. 

Ahiiough, to the uninitiated, it would appear that an docs 
not (ome into such direct contact with our internal or diioiuv 
ns w-itor, this is a mistaken notion. We inhalo in the cour c of 
twintyfoui hours, while at rest, 460 c ubic inches per imnutc 
(twi. (3 thiH amount or more when at wd?kj, which is bnu.gbt 
into intimate contact with the blood in the mieroscopu al r < h < f 
tin lungs, around which th4 blood-vessels ramify. It is b in 
thar the air perforins its function by giving up oxygen i > (In* 
blood, and receiving fw)ltn it moisture and various effete rm (m'? 
Tin number of air-ceWs has been estimated at between » md •) 
ujillious, with a combined area of from 10 to 20 s<{uiire fer t 
These figures will give some idea of their rninut** s /< uid of 
the extent of the absofbent surfisce presented to the mr 

The presence of impprity in Water is in some east s md atM] 
by its turbid appearance, but the air of our rooms, liMwcvcr 
impure it may become from overcrowding, prcsenti /lO Aiaiblo 
'tvidcnce of the fact. 
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The composition of the atmosphere varies in different 
filtu inon^ III liiH iolloH in" table the proportions of tho >auous 
jn„"iidKiits 61 an aveiage wnnple aie gi^en 

CoMPOsitiow or Atmospbxric 


<>xjiren, ...... 

N 1^1 ()g( D| ■ . g . g ^ . 

Carbyiiic Atnl,. 

Wttfij Vapour, , , . . ^ 

Ammonia, 

Organic matter (in vapour or bospended,' 
orLaniaod, unorgameed, deader living), 

Oroiic*, , * . . . .f . «• 

Slits of Sodium, . , . 

^)th( r iniQcial Aubstanccs. . . 


$09 6 per 1000 volumea. 
790 0 
0-4 

vanes with teaperalat < 
tnMC. 


Variable. 


Oxygen is the all-important element. It the gas to which 
tiu HI owes Its purifying power, and it is the great suppoitor ot 
< old 1 > 11 4ion If the proportion present were much dnniuishtHl, 
a li^lii \\ Quid cease to bum, and life wonid become impossible 

Ozone IS anotlier form of oxygen, possessing similar, but more 
IK t u I piopei ties As a rule, it iif Snty to be found in the puicat 
.itino-.pl)i i(>», and is absent in populous districts. 

Nitrogen nets as a diluent of oxygen, which, in its pure ‘Jtatc, 
IS III too potent. Unlike oxygen, it does not support combustion, 
but like (arhonic acid gas, if present in excess, it extmguibhes a 
light 

11K' ijuautity of oarbonlc acid present varies from *2 to " 
}) u t )>i I 1,000 of outdoor air; the formermay be the proportion 
in inoiintuinous districts, and the hjitter in toutu densely [lopu 
1 it( Ip uts, of towna ^ ,, 

In loorius without proper yentilhtion, ^n'tjhneS the abn\(> 
atiK um ot citbonic acid may be although lar^^- 

(pi.iuutus of tins gas are discharged atmosphere as th > 

nsiilt ot the combustion of coal, |e(iphtatiQn» the quantity 
pH N, lit m tho air vanes very iltole, oving to t^e diluting action 
of the yvinds, and the power iKtasbaaed by j^tepts in absorbing 
and ip[>iopnating the carbon* 

In uldition to carbonic acid, % of organic 

matter* tho lesult of tissue waa^h^didlo Impure vapour are 
i;i\on od from the ltixi|^ and oMtib and is to these that injury 
must in a largo measure bent^butod (phonic acid m usolf 
may bo presont in considerable without any ill effects 

I 

•A noM ras, arffon, discovered bv Lord Rajleigh, and anotlior, hti%um, 
mu i uoM tK> addid to the ubo\e list Tlitii i»igniticance m a hegt uic 
t<.i <. not it ple^eut kiioM^u. 
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bring apparent, as is demonatrated in the case of v^orkera in 
aerated watei; manufactories. It has been ascertained by exjiei i 
ment, that the ratio of carbonic acid ad^ed to tb'e aiV us the 
result of respiration, corresponds very closeiy with the auiMiint 
of organic mattei' fffffa tiio HAme source, and for this reason it. ih 
taken as a standard of purity. It is the presence of oili'h* 
organic matters fronn.Our boijies that causes the .disagree.-dile 
odpur and sensation-Stulltiaf» oj^rienced in occupied rooms 

that are unventilated* ' * ’ " ' ^ 

In addition to imphrit^^ the r^nlt of respiration, the air is 
liable to be contaminated % material^ both solid and g.isoi.us, 
frwni a great inan^ souirces. the fbrmfiiy may be im u- 

iitnied particles of dust of aU d^tgri^tious, too numerous lo 
mention, pollen of plant8> gertuti ef various sorts (inolmlini^, it, 
.may be, some that we Jtpow to be insti^nmental in the prodm • i.m 
of disease), and fejigmOistt of carbon^and tarry matters fivnn the 
impcrfitct combutt&n of coal, the latter nn* sp •.-ml 

gases evolved in cs^t^ I^des, and others the result of combus¬ 
tion, as well as e^yia from.I^lv instructed sewers, and from 
collections of luanur^^tid refuse of all doseript ions. 

'Ihe use of gi^m,vr0om8 and factories adds greuily to the 
impurity of the -idr., .^pe cijlbio foot ef gas will, in burn m g, 
consume the enttye oajfgi of 8 cu’bic feet of air, and also 
impart certain nO|fibuii odht|}dunds of sulphur and carbon to ilu- 
air. In spite of this* we find that people not only use gas ivjr 
lighting purpo^ but also, in the shape of a naked flame, as a 
means of Heating roobas, shops, and factories. An oil lamf» 
with a gomi buimeijwill comume 3:2 epbio feet of oxygen in an 
Jiour, so that it may be saff that one gas burner of ordinary sue 
is ten time#'wp^ as tega^ds the iiynry It. does, than a lam]> 
giving an equal iighti' ' , . / 

From what has beet!^ stated, it will not hppear surprising tliat, 
the air of towiiB shonid compare un&vourably witli that, <,f. 
country districts^ the wohdrir ia richer that Ihe diflerence is unt 
greater, and tbiS:* o^y:be pxpllihed by the purifying iiow. r 
possessed by th#oxygeft’bf^|)ie air Hself, and the action' of tb.i 
winds in distribnthaa the: oVer a large area, n is 

important, therefore* 1 ^ shooM not be o^ortixf'd, 

and that the latter idroiiddferbs^;f«^ play,' # 

DiggaawBj^b«!fiD mr InpunB Am, 

fl 

The effect df impure air on the health of the jieojile is illim- 
trated by the various tables given in the first thuj.ter I'ho 
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oxfcfjslv#'! iiioitaiity from luiij' <lisea-^i*s in tho case of those 
in certain dust-producing occupations, os Avell as tlio 
iiilluerice on'the death-rate of overcrowding,'and of the hack-to- 
hack arrangement ‘of houses, is there proved^by statistics. In 
addition to this, however, there can be no question that foul air 
is higlily conducive to a general lowering of the vital function.s, 
which rcnch'rs illness more frequent, and recovery more uncertain 
and prolonged. 

The success which attends the medical and surgical treatment 
of cases in hospitals, as compared with the results of similar 
troatinont at home, in overcrowded and badly ventilated cottages, 
is r^MogniHed by all mediCkl mea; and, that fresh air is a far .or 
which largely contributes to the good result in the former ca.s-*. 
is generally admitted. Again, there can he no question that the 
K('vcritv of infectious disease, as well as the r^k of infection, is 
greatly inoreasod by atmospheric impurity.* 

Mfiough lias been said to indicate the importance of frrsli air. 
\Vi‘ must now pass on to consider the amount that is necessary, 

and tin* moans at Our disposal for obtaining a proper supply. 

•» *■ 

QtJ ANflTY OP AJR EEqtriBI^D 

As the amount of carbonic acid gas present in the air of a 
r(M)iii i.-orrcsponds with the degree of imparity caused by dfeto 
matter- givtMi otf from our bodies, that gas, as already stated. 
IS i.tUcn as a standard in estimating the condition as rcuanl 
Xriitilation. Up to a certain point, one can detect dilh rmt 
ih‘:.:rcos of impurity by the sense smell, l^d the sensation of 
.stutlinc.sa experienced on entering a^om from,the ppen ai**. 
the power of discrimination as to degree a certair: 

aimnnit of foulness is exceeded. ;!ip|e .j5|^rea & the following 
prepared by Dr. de Ohauatoht»!^nd;W)ddh have been eare 
fully ti'.^ted, indicate the point at,'which impurity becomes lir-t 
nf)p.ai<-iit to the senses, and i^so Vhou the pow<^ of disemuin.).- 
tiou as to degree of impurity cea^.;; 4 » ,, 

It is not desirable to bmien in% memory w?th many figure-, ; 
but, from a ventilation point of view, it isiinportant to remember 
that when respiration bwadde^ sicid pm- 

to the air'of a roo^^nEH©"■M^ns to become apparent to 
the senses; consequently, that an amount 

beyond this is not compatible witl^'^ prO^tly ventilated mom. 

It must be remembered that thesengures de not represent the 
actual an\v'/uut of carbonic acid gas present in the air, but only 
that which is added, so that from 0 3 to 0 + (the amount natur- 
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nlly I’rosont in tin' air itself) must- be atlded in earh oasn tn 'ilie*- 
the total amount. This applies also to the remarks that follof 
Pile amount of carbonic acid given otf per hour by a person 
rest, is 0*6 cubic feet it follows, therefor©—if t*lio air of tiie 
roojn is to be IcejiWt the above atandurd of purity—that, d.f**^'* 
euliic feet of fresh air must be introduced for each person dnnn:^ 
that time.' This brings uS to the consideration ot| the amount 
of cubic space requiW for OftcH person. 
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Cumo Space Eequired. 

Tt is obviou.s from what has been said that the qm stion of 
sf-e e is one which is entirely dependent upon the facility th i*^ 

< M'ls for changine the ai# of a room, and, granting tli»' pov^j- 
l-ihty of doing so to an indefinite'eiy^nt* it becomes cjuiti* im- 
mat-rial how limited the space allowed for each person may !•<'. 
Wi n* it not for one conshleration, this thedry would be p« rh'( tiy 
apnlii able in practice, but it is found to be unworkable on a( < omit 
<>t the draughts that, result from the lupid'move.Tneni of thi-. 
<'<•1(1 air. ' , 

Temperatur®, then> infiuencea the pace at whieh air m.»y 
tiMvd without caus^ u fueling of drai^ht. Air af »•) 
bO' F'altr. traveUmg.htVlJ m not percei'f ihle. of. 

2 to 2F feet it is impdrceptlble to iomei^rsons, at 3 feet ir j , 
perceptible to wMio ifeet Tt is perceptible to 'ill, 

and n«ything above tJ^s feeling of draught. If the 

air be warmed to 70* Fhbrc, » greater velocity is not pf r<ovcid, 
but if the temperature be as high as 90“ Fahr., it again becomes 
• Thia is an average—men give oflf more, and children lew. 
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niorp perccptiblp; this also happens if it be lowered, say to 
40’ Fahr. 


I'ixpf-rience teaches^that, in this country all that can be borne 
is a cliange of the air of a room three times an hour; it follows, 
therefore, that in onler to retain ,the standard of purity, viz., 
-O H of added carlxinic acid gas, ]>erson contnhutes 

0 6 cubic feet of the per per liead 

‘f.iight to be 1,000 cmbieJSaet., |^tic%^,ihw amount is very 
Hcldoin met with, indeed, in*4ii^tl^g^‘it%otf\|^n does not exce ed 
from L»()0 to 250. The amouTjf is 600 cubic 

feet, ami that usually r^pired &rco«st||[^ lodging-houses is :u\0. 

Theoretically, from the«^QUp t of added to the at- 

mo.sphere by animate* euoh'tif.bulges^ Uie amount ef 

space required by thejO, on above oal^ia^n^ would be fi om 
.'5,000 tn 7,000 cubic feet, but this.amO«^;-itntiS^ case is neither 
requi!,ite nor attainable. The conditio^^^ idfo^ther ditfoi ent-, 
as much greater liberty may Ibe ob’ect^ of fre« 

xcntilafum. In practice . .LpOO is a sati.sla< - 
tory amount. xH'e l^guteu^ns Cowsheds, 

and Milkshopa Order, usually reocaito SOO feet, although 

iM some case.s the amount is only o^, or ovon Ws, which cannot 


be said to bo sufficient, ‘ , ’ 

Fallacy concerning: Largre h a popular idea 

that plenty of space does away with*tbO ttOWfflSltiy for ventilation, 
but this is a mistake. Even with a, spac^of 10,000 cubic feet 
oe.’ujiied by on© person, in tb« absence df ventilation, the limit 
ef impurity would be reached in a littls over three hours, .ifrr'r 
which time th^ same amount of ^MMh idr would have to be 
introduced as in the case of a smlnler rqoih, te order not to 
exceed the standard •fttt^uriiy.^ • v ';V 

'I'in? heigrht cf a room is an it4nuxt^,>du]i4deration in a 
v.uitiljition enquiry. The respirulffl^jr&l^riti^ tend u> ac- 


b umul.ito nhont the occupanUi ofrc^ipj? bejjfond a certain 
pi int iof’fiwss iV^'U not iaJktt plie|CS The air et a 

span' enclosed hy hijjb ' wallh, a t'oof, wrmld 

poon become very foul ifTlu i*- is 
no objection to a loffiy ;roow*, in 


estimating the capiinl 
12 to i:» feet^ only 
to be the umxiuiuth'tl! 





remembered in 
a height of 
iis mav be taken 


Ventilation and WahHIko op Schools. 

Rome ye-ars ago tlie author conducted an investiji^tion with 
regard to the conditions of warming and ventilation of the 
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rlciiTiontary sf liools in ih<* rural district of Stafford, and for that 
jnirpoRf It WHS nccvsMary to make analyses of the air. 

As Um>, question has an importimt bearijig on the subject 
at present being discussed, the foregoing table, giving the result 
of tin* analyses, condensed remarks w«to other circuni- 

Htanres, will prove of interest. Tho sIMficance of each heading 
of (he table,will be understootl from^wlat alreadf been said. 
The ^nmple.s were taken w|ikt«r, months, about the 

same time of daywn each nnd*aft^r schools had be’eu 
ocenjMeJ for about three hour|!. " ’ 

< bn* eannot expect that the <dir of schools should come w ithin 
tin* stMndanl of purity, coryaideri^ the present small amount ^of 
sp:\. e lequiri d liy thc Educathu) pepartme^t (100 cubic feet ]^r 
lieinl), and for this reason, it is the more .e^utial to ado])t all 
n asnnalile uififiRures in order to approach thftt standaidas nearly 
as p(. able. In the cases given in Jtalfth which, in all’ 
probal.ility, may he taken as types of the condition of seln.nl 
vriiiilaiion throughout England, the amount of impurity in tin- 
atjin.^plnu-e of the best school is more tlian twice what it ouglii 
to b.', while in the worst, the staiylard is exceeded by six times. 

'riir (igures also represent a better all round condition of 
veniiialiun than would •generally be found, for the number of 
eliil.il en present at the time of taking the .sample of air was, 
in M venil instances, considerably bldow the average att(‘ndance. 

I’o ]>n)p('rly ventilate a school, or any other public building in 
vliu'li (lie space per head is so small, is a matter nf great 
dilliciiKy, ami iinless mechanical means iu*e adopted, it amounts 
to an ini possibility.* , 

’! h< l..*aring that cubic space has the condition of tim air 
in «u*, upn*tl rooms, isj/v'cll illustrated .by the dgures of the table, 
whieb vhow that the greaU'st capacity is by no means always 
.vs.soi'imed with the greatest purity. , 

MEASUH£.Ufi3iT OF OUBIO :BfAC;K< 

The e.<!tim!ition of the capacity of » r^m^^JI>^hiary hbape U 
a .simple matter, all that is necessary* in an isinipty room without 
angles. ]>rojeotious, or recast* b«^g-to by each otlier, 

the length, breadth, and ,, more convenient t.> 

express the measurements in dt^tl^&ls of a foul than in. 

fei't ami inches. '■ 

• For .‘»n aet’Puiit of the difTercnce in cost bettrecn mcichanical and natural 
vi'utiUit.oii in the catse of achtuds, and the comparative resftlta obtaiued bv 
the one luid tht- other see a l'le|H>rC by ProC Carnelley for the inforuiatioo 
of the School JioarJ of Dundee, 1SS9. 
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The following table gives approximately the proportion ia 
tlfi'imals that inches bear to feet:— 



F<ir *'xample, if it room meoBOtieil 12 ft. 6 in, in liM(;^(ii. in ft. 
3 in. in breadth, and 10 ft. ia hoight, the calculation will be 
follows:—J2*5 X 1(1*25 X 1C «* 12$1. The capacity of the rutm:. 
in question, th|m» h 1,281 oiituo feet. 

Any recess^ tha^ |93dst must he tfieiwured separately, nn-l 


added to the tc^tal; and projeeti^s, in the shape of w'alls or mp 
board.s, must be d^ucted fmm 


Jn the case of rooms of irregular shape, it is iieci's.sary t<> 
measure jmrtions s^^parhtely, in order to arrive at the imn 


caj>ao»ty. 

The following are the rales to bo followed in the e.\ruii[il.s 
most frequently met with ;*— 

Area of a trmngle ^ bmm mnltiplied by half the height. 

Suppose, in the d^re ^en (Fig. 5), the base mcahures 1 2 f * t 
and the height 6.met, the urea would b^“86 feet. Thi-. ml.' 
nppli^.s in the caSe of rooms ‘without ceilings; the sectirm of tin; 
spare within the slope, of "the roof, representing the trmugl.*, 
is measured by maltiplving the breadth of the room (lias*' ..f 
triangle) by nslf-llhe Wjght fconi^the roof angle to a ln!-* 
corresponding *the height ^;,sihe walls, and thi.-i li juro 
multiplied by the Wngth ofw;itit^;,willg^ve the cubic capacity 
of that part of the Spade.slope. 

In the case of M the which are irregu).'ir to 

length, corresponding^eitample, to the figure rcpre.s^ iited 
(Fig, 0), the area may heobl^ned by dividing the floor .space into 
triangles, an8 taking the sixm of their areas—this figure multiplied 
by the height from door to ceiling will give the cubic capacity. 
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In tiu tatjc of a circk*, the ar^a is obtained bj multiplying the 
Kjuaio of the rlianietfi by 785-1, and this figure jiiultiplnd by 
till h( ight of the room Hill give the cajiacity# ^ 

I lie area of a Rtrghiey^t of & circle (Fig 7) is obtained b\ 
.idding the cube of the chord (a line 

jojiiing the extremities of the &e eiFoile), to two-thirds 

of tin produfct of ch^rd o rir 

'Dm figure obtftmedi if of the room, 

in the ca^e of a circttlaf or ef the room, m 

.1 _ ___‘IS 4_Vw. Ji^ _*_ __ A 1 


tin 1 is( ol a circular of the spice 

4 ni l(Mf fl - 


Lin (ubir capacity of « 4ei&#*xs V icultiplying 

tu<» (IniflR of the proditet of thoarca INijiWi by the height 

{II I of base X height x fh^he arta o^g simply, 

ili it of a t uclcs. ^ 



I \ apphiug these rules moiM spaces usually met witli ma\ be 
i n isimd, and by dividing the total capacity by the numlH > of 
111 ‘s >iis (leoiipying the room in ^uest#»n, the cubic spate p. r 
hi nl is obtained. , 

Vtmiwuxai^ * » 

lU’ ■ventilation is meaUt the r^oval of all 

inipuutics Hhiclucollect In the r^ms I'n* 

pi (< c ss nmv Ih» the tctult of forces fsMhg in iiutui e— 

Natural Ventilation S it muV he th^ of forces &c^ m 

aitil n b\ man—. Ai*tffl^iai i % 

In Older to un4criima4thevintiU 
ting ipphances in Ufflf, ikj^ tlie 

pnnoiphs.Hith which'lh^» llu4s^ oll insure SUCiCSS 

A\t hougli many itt dovising venti’ itinn 

ISC !iernes, these arilB^ hot H aut of 

knowledge on tlie jpftTt'td? thh as from the mi- 

piisvll t htv of the task he is asked ^ perform. Bv the use of 
uitifuMl in'aus a large volume of air may be’pasSed thiough a 
ro un but as already explained, if the rate at which the air 
^lavi 'i* exceisls a ci rtam pasc, a fteJing of draught n> the result. 
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Principles op Vkntilatiok. 


The chief forces acibi 
Rro—(1) D^imon’;, 
m^yit produced 
a ind itself is 4e; 

Diffusion is 

dilferent de 
inicrmixing 
dry brick, but 
il assists in tr< 

The Wind }fi^M 
t}i<3 objection 
'Stagnant, at a 


which, encourage ventilation 
; and (.'!) the. innn>»~ 
IjpOU,, which inLuciplo the 

r>- 

l;^fl#orv,which gases f)f 
other. Pins 
fiueb as 
and, thorci'ir'*, 

h,'but it is open to 
Is practically u1h)> 

Ik gr^t force, and lor 



tills reason it>.e^Tect. Wln-n tli<' 
Aveather wUl may be fak<'a 

advantage aides of a room, 

as a freecnrd^WlifW'll^lif^^ this prarti.av 

oight invArhtUl^' he: ht when ro(KIl^ an! 

unoccupied, oit;i(^i^tib''as by such uo-;u:.-i 

a rapid 

l‘ho actioii-'^iKl^^%(W^Mm^^staacem encouraging 
an upward of the a.Hpirit 

ing ed'cct that right angb>j 

neroHs another, arrows in the 

sketch (Fig. 8). ^ 

The action of the ^t^eu advantage of in liouse 

ventilation by fixing movable cowls at the top of .shaftK, with 
vanes so fixed as to direct the mouth of the one towards the 
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'W ind and of thn otlu r in tlie opposite direction. The etTeot is 
that tin* wind <-nters tho cowl which has its mouth turned in tho 
r*irf (‘tion lu which it is travelling, when it cjyi bp conducted by 
1-1|»< .S to tln^ Vanous^ rooms, and returned to the reverse cowl by 
otiirr pijiefl (hig. 9), ' j 




. ..m; of shipn. Whew the <»ir|i; otut Iw eMeteil, by baud, in a 

I'osition in accorda^arilb^rate;ri*ir& is 

ling, and the direction df lytnd. ^ 

of air is a 

climate wln'ie 

, ' ^ - 9 ---- of out* I'OOIll'*. 

' H the following ihannertemneratm.* 
■f n n..,m IS raised, the »ir in it e3cp»^j(a4, ty r«is.,„ ,.f 

i:s m volume,, the robmVbeiUMrt'i^^ the .vinn- 

<,n..Miiij «S before, a portioj? tberefjaei, S,disiAareed tlirou.-li 
■inv .,|„.n,ng iliat may exist. tins outside air is not 

.orr..s,,„„,lingly laieed in temperature, ml llneaueliry is nt 
on.o .■slublisliod botweep tho one and thet,other, and' as th,. 

. , ““taide IS heavier than the va^m air iitside, the msult 

IS iliat, by the law of gravitatimt, it viU enter the room 
tlii..in;b various openings, and oontinne'to do eo until .su.b 
t.nic as the point is reached when the tempeiatara of the 

(t till* Otlinr fuLTlf) ihkesa. __' 1 ^ 1 . • 


liiO I tic ot 
tilt' same 


■ s. am wuvu uus wmpeniuiro ot tiie om* 

her (and, therefore, their gray%or wmht) is preci.M 1 v 
hiow, if the cause w.hi^ ^ the raising of the 


. ' :::e> ''jf aiwpe, eonauinx innow (.1 

CO tier air will continue, and the MU i>t ef, this cold .air 

will ht* c.Kuctiy lu accordance of l^^^ti-d 

c olumn, umi the difference of om* air 

ami i Ilf o( her. The greater the Iw^tad column, 

t lit' greater the ditterenoei^ b«tyro®i| thavtwo ««anperui.uit, i,.* 
im. • :• I '■> Is . iuUoWt^ U,,4ow. ibfc the diicftiori 

ol the current is <dways#|b;i$l^,#^ bt-au-c 

If Irt.m any ^cause the 

the outiiide 

.yr- winch It may be takes lilane. 

In winter, when our hoases4w» this process 

IS in active operation, and it of the inllowin- 

current of cold aif lie regulated by artiBcial appliances, it may he 
tiirmd t j excellent account as a means of ventilation, as will 
pri'M'utly he explained. . ’ 
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Frult'r ordinary circumstances, if rooms are not ovorcrowdcvl, 
and ii is not,^therefore, necessary to change the air very uften, 
natural veiitiJatioii-is sufficient, but in the ca'^e of rVowd.-d 
public rooms some artifici^ of tenewiaig the air ought to 

employed. artificisil vcntilalio - 

VI/., Kxiradujni^ri^ sT’stem the ioul 

air is extracted pive air ; ami 


i» the foul 


air 


ventila,- 


bv ihe latter, 

giving place tOv vi-m 

lion is^ not can only 

li‘rlainnd m kbit' ’ ILY>/'I nfliftr t.ii 


entertained in 
buildings 
'fin* vtirious. 
ventilation will 

Position W 


MIC 




I rgi«r 
vitlu iin* 
H* di.s- 


.other pul 

and artiiinal 

i 


-- , obvious that, in order 

that air may on|efan .mt'mdst be provided for that 
v\ hioh is at pr^nfeM room, so th^itwo openings an* n.a es 

sarv. Theore^Mly, tbo^^jjo ^ the Outlet ought to bo 1 
than that of inlet;^ lt0^te Wft air has a greater v 
than cold; but .th^ ^ slight that it may 1 

regarded, and bp^^^OningS may be of the ^me size. 

Ag.tin, althougft '^O petal areiLof the inlets ought to corn-hpond 
with that of the;'butloei^ their number should be greater, ami 
tluy should be pteo^d^A utnnUoxtf as far as possible removi-d 
tr..ni the outlefci, tpenttitea«'complete a circulation of mr 
as possible, If they are pkced cio^e together, tho air will vnu r 
and pass out wiihout mitfcg with that of the room, and so th.' 
i.bject for which ihey are h^tended--»vhL, tho dilution of th.' 
ini pure atmaspheMh-«wai fifOt be afiibomjplis Wl. ^ 

Warm air, hcistg: l|gh^ to rise, 

tlu'refore the nuxsi stilmle pDluldoa for the outlet vf-nti! .' ! 

in or near the ceiUiig f it by.nd VUmi folloits, however, that t hi* 
prupvr position for U near the flix.r. C.r 


wore it HO placed, w thl»; 


enters is usually much c.ddor 
than the air in the T/ci^vf 4*ih%ht>otthi «t Once be f^dt. I'll.* 

position of theinmi^jh*'%4l^ the ceiling or homk, 

o or o feet froin,,tb^.a«tet'; idan imii.!. 

be adojited th^.Wlgimtho:«|g^^^ diredion 

Practically spesd^'.iien, that in natural 

ventilation both Otttf^|0id*iia«t''4|%ht high uiu and 

for absf,lately oppi!|ilH^.reilS<n^ IB the for,' mer case, lif.-au ,m 
warm air rises, i^d In tfcs latt^, because cold air fall . By 
this arrangement draughts are not so likelv’ to he f-xpenencud, 
because by the time the incoming air reach'*.s the level of tho 
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4 S 

«i( ('jj int« of lb*‘ ruoirj, its t<iiuj)praturc has ht‘oti 

iitiu' with thf* warm air to a point at whicii lutnrni- n\ m 
1*' ' f' tccpti])]i*. In cases where it is possible tAj warm tli^* ur 
Ixtci- it, is intr<><iik'<*d, tho ho at the floor lev* 1 

v.’))! l.f srN-n\vln*u w'eto,ctMljslife ^^xjhanisins (rutpi";--'! 
liir wanning au(^ ’ 

Tiie Chimney is’'» an.-i in 

, )t is uHually thf only--Otoe; exaiij]-*'- '‘t’ 

aitiiirial ventilation^ «» iU jiciMon.-jb 

<li<’ inr, lint, as it is fto ccin{:;tonly''ifotti&^ obci in|iy almost Iwik 
i.jMOi i; as hwiiig uatuml.» / , ^ 


Mecuakisws HifPi<oyei> in T^i^tiA3tU>N. 

( / ' I 

I’nmi tin; account just given of the prinojpiti iipon which tlo 
iiiM^. i:i« nt of air is depenwnfc, the action of the various luri l ii: 
INI,I Hi MM* us uicls to ventilation will better Iw undersUwl. !/i 
.MU >>i)nntflr weather ventilotiou is an easy matter, lor iIkm'. a 
lit!..! < haiige of the air of a pobtn may be accomplish*‘(1 hv 
t»j-< I iji '4 windows; but in cold weather thiii qvutnot be doM*, and 
It noocssary to devise schemes for ebanging the :ur t»( 

ro Mu.i without inducing draught. 


:MeC 11 ASISM 8 EMPnOYEn IN NaTCFRAI. YENTItiATION. 


Tubes or shafts arc employed as both inlet«;'and outlets, an-i 
in ;!i ,r vonstructioii certain rnlas must be follow^. 

Friction greatly influences the rate at whb?h|dr travels nlnn.' 
ri t’d , ;uKr for this reason, espomajly In. €ho Ciase of luitur.jl 
s, n, ; itioti, it is important to limit efTki in avery por,Mn!. 
w ;i> i > iviiucing the causes of ft tO'fk'thmftonw* , The follow mg 
.in* ().>' more important conaiderationtf heading : -- 

! 1 iiiit as ill the case of two opening of area, the one 

mn iiiar and tho other ^0 the form* r 

ouiv •; of that intheWt^\oirbulafria^^ preferred tn 


Mj ilai (‘ 


w 

luhes. 


L* 'rhai the 


smaller 'ihe-ofe'nW thV'h^to# is the frierion 


hi thr rase of openings of SinihkP b inversely 

th*' duunetv'r. For ex^plOy opening of 6 inch* ' 

-ii imrjrr the tVicUon will he twice tWtb^anojpieuing of 12 inche* 
thr* li’ i ju ^.T cif the one being twice that of the otlitT. Ir fullows 
t)\ u) tins, that by dividing an opening of 1 square foot into four 



VENTiLVTUJN AM> WAKMIM.. 


1.) 


Opt Tamil:-? of | r.f a square* foot, tho fricfioti wiii, fhoori-rit ally. I-*' 
l■\ II fi\- (Ittuhlod, UTcausp the respective <liaiuctfr» of tlu* -'aall.-r 
op- Tiiu,:?. are only one*halfthat of the larger. 

.5 '1 ijiif. angles iucreasey.^Mit^1 
’.i.A n liy pxperimeijt 


I v tiar-lialf; so 
1: - - (‘U rfK> will 
s:r.ii.'.lii pipe 
u'- rt^-raliy di;_^ 
uiiii luany n' 
pl-n f of throttj 
'L> modify 


it.’niV'O'r 


dttuiuish the cun tu' 
fiyo wght angles n: 

■■ pOWMU* of V 

^3™:f«ct w Aory 

Sl Pi 1 >• ' 

roun'l, nv 
,, , 

HS pOSSlMo. Ill 


in from i!.o 

'aI* " /L..? ^ 


I 'I'hat 


>» t|i«f friction. 


That pf^Wl£n’fe» the losr, i.-i ii. • 

fV. lion, not opymirfnoo ti")-? 


<‘\p'tnjd to the iidP>.‘tli'^ro is less chaiu'e ot tl. • 

a t it«eljf ohjcciiou *)■!• . 

o!! I ‘ I- ^ an io' ' currents ^ 

The lene^hor abafts ought_iio< t-- !-■ 

Lor uitt7i for, in to the inena.-.’ 

1 ; 'Mill with is a danger of .th» onrnuit h>MMy 

-via! en<4P«dy^ tOftfWJft of the air in the tube boing <;<.(•!< i| •. 
Ntf'ut tlshdor it tm heavy aft to ovmroiii<' d.i 


i iji I 


lit A »nl tendci^M air firota the'?/p<!>otn. Todunim '> 

1 .... I i^-k of common praotice to^pliloe outh-t r.ii-i!- 


ru 1 .f I 


lo flues. 


Joints of ptpea muati be at^rtight, othe 

upw.u'd current' 


trance ot v.>;i 

Very'.whether of -I*'>' 

*4'^p 17 in-'tcn/Mg ‘>"- 

_ ^ f Ah air-tigh 

i,-. not 't^^^'toidcred, .••'■I. i ■ 


opi-Tiitigs are uc a 

hi.an carried an opr r '-t: h 


+ ni<'<io rctnilf'k* have rowCt’ce to roomp not to -loii p',’“'. i'.' ' 

V, i i ", latter ought to be cOfkstrncted of more diirahlc ?*. aI* . .v < i- y 111 

- I 
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I'i.AC-IlCAL SANITATION. 


iJsiKiIly ma'lc' in tin; gaMo Mall M'hich communicates Mrith the 
tool' Hpace. Tlic ellect of such a plan must be,a more or less 
(•(distant d 9 Mn-f]rHU^ht into the room—particularly if the mmkI 

n of the outer opeiiiii" 


letter omjuing. In 

r# h.4 '^■'5 4 * ,* I* 

to the cell mg 

.^ed to cover 
ht that may 



(halice to be hlowtog in 
M' h 1 eli com pels the 
budi cases, th^,l^) 
ojiening, a^d ‘ 

Wire grants, _ 

outlet Opfcniog«y4i^:« 
occur, This pram 
'•oriilemnod, foifi lllj| 
may riiiuedy th0>^ 

evil, it ^permwieti# 

With the extractinig 
tin* shaft by greatly 
mg iu calibre. A fat Witer^’l 
|)i(‘caution against a idown* 

b«mg p«rod^^,,, . 

^•l>cuing, and oflarg^'^^amoter 
tlie ceiling, as is i^presentod in Beckon 
il.i-i means any dow|}*draught, 
lu :i(ls of the octiupail^ of the room, is 


fi\ a circular 

inclu'-s of 
■{Fig. 10). Ily 
ling upon tiio 
'16 the side. 

Cowls are placed on outlet, irentilatli^ ol'i(‘ct 

oi (1) jircventiog i;h$ entrance of ra% the cNtiact- 

.■ir.ot of tUe wi^,.»a^,{3) ch«ctin*.aie..il^ to U(.)\vu- 
,iraught. • , 

1 Tim entrance into a - 

up^^ ard current of alt; by reason' 

<)( iht' ev^iporatdonl'-whioll' 
sui laccrt, with thh of ip^||^Eilg;1 

which is generally practised,; tor 
. ilodis ot' larders a^d 
till’ cooling 



voUNcrsion ot W^Wj 

supplied bythe'^..,, 
is a, local redQ^t||||^/'Ofj 
]>rv)pnat«d betalg 
ret.lined in a V|^j^ 

M fight of a giren ^ 
rc(,luccd, and ) . , , 
will ho undorstood 
may, by a proc^ess of cooling, T» 


diminishes the 
it on the air 
(h;Of damping 
iture, is oiu* 
lering of till' 
ie reason of 
that the 
^^llich heat is 
' Jtlt that tluTo 
las been aji- 
moisture is 

l^dxplained, the 

temperature is 
in point, it 
ventilating shaft 
as to overcome the 


ujiiviud tendency of the warmer, and, thtTefore, lighter air below. 



▼ KXTILATIOJT AXD WARMING. 


M 


.fiul thus the shaft in question may cease to act os a ventilator. 
Tlie tendency to down-draught in damp weather in the case of a 
s liinmey of a lift'Jplace, whioU .Bp|ae tiiuedias not ‘had a tire 


ju it. is a familiar 
•described; 

<it’ a tire to encQi 
siunlar circu 
tiwt artificially^ 

2. The aspi 

sliaf'n is CO 
' iaiine<l for 
that* they asal^;^ 
does not fully 



the process just 
t^e pri'M lire 


b 1^0 80 luuii r 
t which IS 

. « 

* tw an upnijht. 

but it IS 
name impliex), 


:> No a^oefti^r of down- 

Tiranght, the , 


i'. 








®l* 







fig, ih 


o 


From what hi^lb^ ]«ai|di> iii will be undevsboo^ l^hAt cowls d 
not f^Kercise any?^^'J^wer,: b^i^tnpjy^aid to li 
. I rfairi extent^ 
thruujih a si 

. « ■ «c..*.vifei>tia~’ ': ... . ..* «'3i.. 


ty.ywy F«»»dentti power* one^nip^y aiu to a 

emrfpi takoB jdiu-e 


T, may (>•• 
by tB,j)piji',: 

^r ihis j'ur) 
eans of vu'^ ' i 
iCross-bars h- liind 


■ V’ 

.It 


it at that 
nilow of the 
r.'vorse currentii; 

Boyle’s Mi 

er (o 111 minyinir -ip,... 

i >ark'draught lSwSi|pf 
in the shape of , 

an iron- grating ; of the pn ure 

of the out-drat^ht wo^ immwljatoly flo-o-d 

shotild any tendency td^'ddwn-draugbt — and the consiqufnt 
entrance oi smoke into the room—occur. A certain apiount of 
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practical sanitatios. 


iiois« is* produced by the flapping of the valves, particularly 
when there is much wind* but apart from this^dfcjeciion (which 


is much Icfasened 









only closed by tha 

j Such an arrangement:bi , ^ 

_ whe^.the 

tra .to _ 

cad;>bfi| .pbkbied 

^«say'“abpeaip;>k' 

,.. f K. dn* y^\ j 



4is^dea), these outlets 
ITO of use ia 
tendency to 
ibourhood of 
in removing 
the lipjicr 
yrhere it ia 
n and the 
coihbustiua 
outlet ven- 
fUently made. 
^ and iliG^ e 
noiseless. 

‘ t has been 
f.suspending 
their natural 
and are 
auch t{tk< 4 
^ lOUs, because 
taihed in an 
air passing 
of currmt 
Mm especially, 
help wlii< h 
appliance^, 
tcnt intru- 
kse of new 
t„ better t«t 
•chiinueN 
^Ifooms may 
n of any 


Fit!. K? 



i&ed outlet 
ble in the 
jie-storey 
one en¬ 
tile sketch 
is the same, 
outlet, is 

oontinufSd fot''jk®K®fK|lPkv4 the outer, and 
is fitted with a cowl ■ lower end of the inner 
tube is prolonged a little dictanee into the room, and has a 



X 


r 


r 




..I 




T'^ f 


' > ■'',{• 
'c, ■'5''*' ■'’ 


^-‘0 










«auMng a 
^iclbnsiiiits of 


i, (“ 1 ,’' . ■ f^:‘; ■ ■>. ) ■ '*-. ■*■. ', V ' -1 ^ . y • ‘ .'Tiv •’■■■ '■' f ■,«■'; •' 




, \ >- v<V 


■,.xi. 


.^'^= '.%*W 






iMtf' 


^ ^ihtroduo(‘d 
iii ;tho ufip^T 
sash Tiit'ot. 




V better 


instead of 
pbleed one- 
ventilation 
^orrospondiVi* 
inpc a cufreitr 
iieath thO'lek- 
<ln3rribed, ijii^ 
the urrow£^^' 
the windewT' 
tleKirablo nr . 
arraugemcn^j 
described. , 
(Fig. U)V 
f* ilSitl la d^t^ yn 

order tbnt" 
the fixed, 
is closed*. 


‘C 






of wtod, tbni'ijbn 

in^niwi^oin tuikdeiv 
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has been 
a 

of the nieO'_^ 
willing tft gti: 
is suited for; 
described is 
lower rail*by Ifi 




J ■“ j j 


I,v\r#r<* . '' 
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‘ .'f, 5'>'' '■■ • ''ti'’j.'i 

'V, *‘■'''• 7. 
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PRACTICAL SANITATIO?!. 


Louvred Panes, taking the place of one of the squares of 
glass, anil arranged so os to admit of being openijd and closed, is 
nnol her plan of window yeiUilfttion bjr whicli an upward directi. ti 
is imparted to . -c., . 

Various the house 

coubists 


11 




aii^ non 

j,. whicii 


/ig. ■;' . , 

' • ’ ' IS op-n.'d 

nud closed by a liaknced weight, nnd the opi'uing 

cuti ill* regulated by piieans ofit a^iiig *' 

Ellison's VentllatiHfir Briolb of bricks 

pt»lorated with conical holes, and areJS^i^ )hj^he ^Ail with th * 

_ r apox of the cone on the outs^li ‘ ^By ren^n of the e\ 

pansion of the openings towards the^^i^lEn, the uir is 
I—p introduced in a less ciroatnscip^ .j^nrrent, cons* - 

_L quently it difTases more readily, ah<^!;|lhtts dratight 

,.J__ less likely to be felt ,, >>►, 

ToWS Tuhe YetttllataP very 

gonerany in use, is perhaps toarif^'t^tkfHctory of 
any of'&e present aids The 

air, 'inc.this '«a^, is b*vr!, 

_|_ through itih graUng.Utu^tetiK^'lftS which 

ll_1 6 TOO ms. 


\ ' X being nt- 

' :'jT^,, l^^ee^jS'lthe lower ,sidr- 
’ <'V* ^ mean.*, of 


duv'u upon hy its 

thiMwn against tubc*s on 

this principle are rtuy':i^f'8 or 9 feet up 
tlie wall, in order, as they SUppOili^'—this is a 
lui^tiik.i which ought to be avoided. Another fault which is not 


[immi 


M^tube which 
it is cun- 
of from 
l^^ kary room.s, 
^ wfe ^ivrn to tlio 
suilicinvt 
^^rfelt, on the 
P^lpiay be <Irivi-ri 
by its being 
^iructing tubc*s on 
in 8 or 9 feet up 





VENTILATION AND WAIIMINO. 


unfreqvently found iu a ventilator of this description, is its posi- 
tion being under a recess or overhanging shelf; the result of 
this is that the air throwi^ down by 

being directed ..these cin'uut 






this is that the air on, 
being directed 
BTonees the 

rooTu^has 

iiiii'lM'(0 

opfuing >, 

and by 

HO that thefl](i|^l|j^.J.;'yC,;;^ ':''' 

fa<T of the^M#^‘fi£i/,;.': m 
j in ral U*l 
axis, the 






B rror u. 

bat dillVr- 
> air f>f f» 
nderstt'od 
must be 


SiiS'k'lfc' 


SKg>) 


1 

'■* %'‘5' 

Us 

«;> 


' li' 

‘ p 

< 

'4m 
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A ’ ^ 

0mtm 

P, 
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M. *1 

' 

*» ^ 




M^th' ^ Kj. 


I * *'?<.'■ 'J <<*’ V 





Ck)at;c} 




, ■ , f’ 

■ ' • " ^^'',<>■1^'' ... 
■ '.« 'i, *■ >, .■WfjSK.'V. - 






|('|^?ctent wliifli 
|d|.t*angl<‘. p<i>i 
Pdl asM-.t tlic 


oj>ening, will connteraot tb a considerable ext'uit th»* t'Tifb'n/ y t<> 





PRACTICAL SANITATION. 


.sii cxccsKive inrush of siir at times when the wind is blowing 
against the face of the wall in which the opening is situated. 


particles a question, 


a condition 

A diaphmgia the air 

very etfoctively/- material 

will \'(;ry spon bepomo'.clogged 'i«dfcii:'dtrliJ^fe^iK^!ijBreforc. 'h- 
«')uire to be freq«Ontiy/ron;Owe4'oT.o|e,ainii^S^J^Jfh oj>en- 




Meciianisms __E4tfL0y£i) IN 

'i , . ^ ’ ^ I'"'*/ , ' , 

So far, the v-aiious appliances wjiich hav^il^oa de^.o^ihed may 
simply be looked npon as aids to the which 

< xists to an interchange taking place hdtVOpiiVi^e air 

and the air of a ropni, and, up to a certaiUii^Snti, 'they arc c»f 
gi cal value; but iji the case of rooms nr ptibUc^iiliiipLgs in which 
ilic cubic space allotted to each person ro^ qOnsiderahly 
bcl()w tho Standard (see p. 40), it becotni^ to sup- 

plcmcut the natural by some artificial meansh^ren^Viiig the air. 
'I'hi’iv' arc two methods by which this may h^ h*^C6p!|p^hsbed—viz., 
fropuU[oii% and extraction. By the former^into 
t \u' room, and by the latter foul air is exlr^<^S^'f|i!m :pie room by 
various appliances, ' Tho method % to be 


] .ret erred, as the air discharged,into 


mn from 



li'caliiv. TheJ^e^iteumstane^/|^#b^?S£^^pfiU® fo «x- 

traciioii under 

varied ap- 

pteeiated been 




to a revolvingthe open, 

.. _I.;.... i... J. r'.. ^ xi. _ 


according to dt-rt'hjTtti of the fan the 

vanes sc v the air with wdiich they hbhie^tsh: W m motion, 



VICVTILATION AND WARMING. 


;)» 


.am.1 tlius a current is produced wbiqh passes onward at a sjxv-l 
which is re^u-lated 'hf the size of the lau and the n»]>i<lity wiih 
« it i3°niiUe te AoS m urovi-lU-is or 

extractors, t 
M-ith the in 
.liiav be u» 




i 1 

m 0011 iiect ton 

or eleciricii V 
luoro oou- 


renient, as! 

Heat is 

ej trnction 
ordinary 
taken a" 


Wi&ea^tilation by 
by t>K< 

taken adiM*»St;»J»«;«4nrtldybut siKaMal 
skalH VTOtjIatiiit; 

manurr A 

brnaco iB..pP|bt;fcScrt l>f,,iUi.«p-«h8».-i»-l>l*arowa air tvh.rl, 
Ins ™tcrdSw'Sj«t^S!«l>«f*it*fto'’ haSbeiifttliltaljntctl tl.rouuli- 
olit oftda.V,%([a«ted in asimilar 

tray by Vw *''•<>“! ^*0"? ."f *"‘ T '::" 

l.Mii.’ ccn«(tifea’#d a'«)iart wlrich conunumcates wttli tlw '"..lor 

ifurnjico^ . 's.’' 

Gas til^mV^Wihg pbn>ose» may be iitilisrd ft» a v, r.v 
fflicient vedtlMliW! I’d^er-““*1* iadeed, onelit to bo so iitilisi il 
AVlnt erei » eet*®-’of b«™ei-» consn-n- . d 

(on-ther |>filr?ttd’:<!dlUng, «nd connected wtth .m outlet slnft. 
Tile liciit gi^w®^4 l^y* ^0 gas is thus taken advantage ui as an 
a xtracting pe!»er, at(4.all noxious fumes, tlie result of conibusi urn, 
aie at once ^^ Way, together with a large amount of fmil 

from ' ai s. i o 

Tftho ptoM connecting all gas-hghtswf^^^^ slmfU. 

more genendjytiiadptetl, .it ■»oohl add iihwenwly to our b. i. i l. 
and comftfrft'^'lh eUvltfa&e^ ft is hot alV9y*>>ssv to adopt .b,: 
plan, buttftf'Sett iete no ga* burnwoplA||o. be fixed .■xr,.,,i, 

on this;’pgi»diW«vgM*“y\i“r^'w^ 

of root!I .. 
V^prefc'oi.Jn Ml" 

*" r<P”v '"'Tif'"’' '^4-*^ .1 -1 1 

Ltl' "’'is-' tPgc ih t f witlj 

-yi ur11 i. y, 

iciplc f'f < on 


“ Globe 
the. de»c 
end will 
Rt ruction < 

“Tbeai 

globe and 

oxygen to the bumcri' ih' 'The products of combu.tMr, a.v nd 
to‘the top of the chimney-gto at B, under the apcrt-ir" of the 


y, 

'f - , 

■'Mod enters ri'Mr Mk* 
the interior oi lIm* 




PUACTICAL SANITATION’. 
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hollow prndiint, xip w]u(;li tltcy are iinpellftd by the sharp (^^au£;h^ 
of the JicaU-d curr(‘nt. Having reached the uppf^r part of tin-' 
jM‘u<lant, the lieated products arc turned by the <*lbow at the tn{> 
into i,ho horizontal pipe,,A, A, .^d si^.^tned into the chimnt v 
of 11m, loom in whi<5h the light-tS' fixedr'' ^ 

“ Tlie pipe, A, A,:4i*byAa Aut^^im C, whi. h 
a^lortl^*—wh^re the drf>^«gh^ in.thh chknney ^^W^otly good 

> . ftnJ©an«pfgent^3^AAd1^Al»e^cnpdh^\ 

' changing ,tl|p-i|^b»|>hefe of'the 
IJJ. ' goom by the st^y current wlii.-h 

!'/ '^'/'////y \ produced -by the bent of tlui innc! 

L/M^J l\ y/§M '‘’^•'’The opentogii,-B. B, pmviii'..; 

}y\ i /Cv ceiling'TOse past the purpose, 

* / 1 1 I \ ^ comnunicate through the cono with 

j this pipe, so that %e. tcniporaiurr 

‘ l| of the roomt^h equalised by tin* 

ij constant gradual rise of the conn 

i paratively cool air from below 

I fast the upper portion passi's i iit o. 

I the pipe. This action is solf-n ::'! 

I lating, the current being more rapid 

: * when gently heated, and less so as 

^ the cooler air ascends.” 

brackets when fixed on a 
f wall in the iuieighbourhood of a 

I J fire-place may be ventilated by an 

overhanging pipe oommunicaiin:; 
with the iiuej this arraugemem 
l"ig* 18 » need not necessarily be unsightly. 

In connecting - such ■ yentilatinu 
pipes, it is im)K>rta^ to notice that the flue'in qti^st^ion is not 
l uininoM to two rodlhs. It is by no meatts ah,utiiiaeual Custom, 


IPX 


Fig. 18. 


hi longing to the down-sfcaina room is carri5^.^n^Vthe flue, the 
('IVonMve fumes are likely tso be discimlfged i^tO: abov.*. 

Far too little atteniion is paid to fchoimetliodirooms 
by gas.* What in Itself is injuri^uls room 

.>s a mikod llame. owing to the imlJtMfe^-^hlhhhts* added to the 

atni'.'spluuv as theTCRult of combustion, ludyi by an arrangement 

' ' ' • 

“ For ik■scription of various gas burners, see Our Homes, Chaps, xlii. 
to xliv. —i.’, L'fudcneU Carter, 



VKVIirwVTlON’ A.NO 'WAUMIVO. 


Riich AS has been ch'scribecl, in>t only b*' vt'Tnlorcd liannlrss, Imt 
rirfually turrio*! to account as an excellent uul to vcnt.lation. h? 
all new houses/^specially tUis fact ought no^ to bo ioyt siuhi nf. 

A small jot of gaaii ventilatini: shati. 

apart from any greatlv faciiiiate 

tin* xipward ' 

Steam tnoaTv? of veni.ila 

Hop by- extii,9tioi3t^1;^ h^ag in thfr foria of a jet, liit.> 

the outlet shafts''^y thb aiea;^ a in moimn 

which is said to ^jcceed by 200'tiims tho Wtuaf© of the steam. 

The following is, a sutamary of songiO of tho chief points ilmt 
Ilf. VO to bO'borne iii infnd in connectipu ^ntb ventilation : — 

1. That in order to keep the air of a room within the n ro;- 
nisecl standfitrd of purity, it is necessary'that 3,000 cubic feet oi 
fresh air should^be introduced every hour for each occupani. 

Lb As in this country it is not possible, without prfKlumnuf u 
feeling of draught, to change the air of a room oftonef than i hi-.. 
times an hour, it follows, in view of the first condition, that vm-l. 
]>('rson shoujd'h^' provided with 1,000 cubic feet of air spa.f. 

[His a mistake to suppose that cubic space can talcv rh' 
]»]acr of ventilation, for, however much space may bo avail;) 1.1. 
lor each person, unless the requisite quantity of fresh air !>■ 
introduced, a period is ultimately reached when the limit, oi 
impurity willlm exceeded. The height of a room also, beyond a 
certain point, d<^ not count as space in a ventilation scn^t^ 
i. That altliougb, theoretically, animals,, such as hors.'.a an'' 
eaitha ought tO be provided with a larger space than people, i;; 
pv'iriice, by reason of the groat^ liberty tliat maybe tahm 
rvifards the introduction of fresh air, the actmd space iifcd not 
c.vcet'd 1,000 oubic feot* 

5. Th^ in every case it is necessary to provide in]»;t < fr 
fi(‘sii, ana outlets :^r foul air, although in I^OSt ordinary ruom-, 
tlie chimney janswers the pujqidke of an outldtt 

G. That the b^t position dor an outlet is the ceiling ; tint 
inlets ought more numerous thajd the outlets, and phn < d 
f.ir as pos^H^P&t^ and that they ought to lx s<» .mi 

structed as tjO^^'pkrl an upwanl dire^ioh\tO the incoming ai; 
and ditfuse.||j^^l»ttclt '^ possible:^ - 

7. That mihimiso'Jth'e'effee^’of friction in v.-n- 

tilaiiug 8hafe,;jh'^^:-Ought;tod>e'hoit^piu/:dmmeter, mr.nL.r n. 
shape, smootlrd%'^Miiit^0r;'ah'd hot lohgtr than is nc'-c.^.'ir v 

* Probably go mohi' thim cubic feet can bt* inaiited xji" . ■’ 
“ Regulations’' under the “Dairies, Cowsheds, and Miik'./.ops OrJor,' bai 
noihm^ less thua thin ou^ht to sitiafy a ijauitary Ant/ionty 



CO 


rRACTICAL SANITATION. 


All a!j”l<‘s, if poHsihle, oni^ht to be avoided, and, vfbere essential, 
tlicy Co be as obtuse us possi^ile. Covering the room 



by itjeana of a'oo>v^ VlMoHi effbct of 

,^ni^.ts of winij in/caiising dow#*dratigkit3j*rit4ld','jfe^^ the 

:ip\sar(l cuiTOnt of ak, ■ '' ' ' 

U. 'J'iiut means ought to be provided Cot r%Sl^ qn ^i- 

:ity of air admitted, in accordance wHii ytpfie^.i^ttdition'^ of 

lb. That venUlfttitig tubes ought to be conrie^^’^i^lth all gas 
brills, to remove the noxious fumes of combus<^”i}, ^?i assist m 
;ii(‘ gi‘iu‘ral»vontilatiom - 

1!. 'Chat, in the case of crowded rooms, ^me j^ti^cial moans 
<‘f vrulilatiou is necessary, and that, under th<^s^ CiioUmstanc(.\';. 
*!,«' nir before entering the rooms ought to be warned during 
cold \v(>ather, otherwise a sensation of draught will be, felt. 

WARMIKa. 

As tlie question of warming is closely conneOtod #ith that of 
j rTii ilatiou, it is convenient to deal with it in tHiachapter. 

I'hi ri‘ is perhaps no department of doineJitic economy about 
w hu h gn uter ignorance is displayed than the v?5^rmi)ug, Of houses. 
Aiiuoig the iKoorer classes more esiwcially, tbiMg^b|ah®p» com¬ 
bi net! with more or less carelessness, leads to?th0^5;j®V 

ation in 
for thi.s 
laces so 
from 11 
of better 
been ap- 
means seen 

_ ion, and 

first, and 
precautions 
e of* considerable 


w ustu in the consumption of coal, even when 
its being purchased Rt the cost of cqnsl" 
s.tlu r direcMons, ,1%^ people «£re nbi^ n 
w as(e, for they ii*0;.,bb%ed ,to live in 
. um^tfucted' mi .to alTord^ n , mimmnm 
Tuaxiimim <vmo'ttnt pf cO^.- -'Of recpiibypaiS 

5a,ss lumseSj '%{. ';amottn.t' 

tin* bust of 

Heat 

ec .< irc/wn. ^ho 
a'-though it Is an^ dx'tr^’vhgaht 

’ y "sently noticed, tiiis fault is. 
ii.oviiik’ution From a health paint of view, radiapt heat is 




TKXTILATIO:? AND WABMIXO. 


certainly to be^preferrod to the system of heatiiiji; by convoiMioj'. 
Hs one usually timls it cafrl^ out^ for ventilation is"a nrccss irv 

M. i. L .. i..... _ 1 


condition of tlm VOotu lik-iiii; 

thus contintU|^ri[^4m&||i£M^ in tin: case of 


wanmng 


On the . 

upon r- 

liratins? lurtlnT 


lirating the lurtlnT 

ouo is ty'iWincrei^hg'i^^^ .s.jUiuv 

oi the heat at'1^ dtsMi^-o^4fee'b irunt Jh.* 

lire is si3itl^':'^ai':Jefs than it is‘withii^-t,'fo6t/ Under ih*-,>o 
circums^^i^^ife^iyi. reyily be undetfto<kl Uie case ni 

i(‘ng an open ire-pktjo ia not an cilit K iit 


circumsta^j^yiBWi. reaaiiy no undetftooa in the case ni 

i(‘ng rooiai^i^^i^,^klIy, an open ire-pktjo ia not an eiliru iit 
method "''y’ *“' 

Coildti®9^'''ii'tJio term applied,to the' ^w$ag« of hoat tV..ii! 
one pai*^R’t^;«mptiieri and COttVQCtion#*0 the corivt-vair- 
of heat']|j|j^^^h:^ masses of air. The latter is the }>rim jj.l- 
uhioh Operative**in the case of rooms lieatr<l i,v 

stoves y^.^ hot*wator or steam pipes, "and altlmugh "rrair. 
superior j|o^'the o fire-pkeo as a inea,ns of ^^arming, tlu i c ;in' 
grt'afc obj^f^ioik to tho pku as one u.sually Unda it carried <aii in 
}.vactice; h|)it objections arc all capable of being om*. 

cMRic, ty lies nob in the principle itself, but ui il'> 
i.;n<nance dl'thpte who put it into practice. From what li,i. 


been saidif tli^)nfi^®ssity for reviewing the conditions of watunitj;.: 
uhUuUy mofe snfeh,:wjll be apiwirent. , ', 

Opetl as usually construct^, po^ess one or ui 

of the fo||pwi4ig^importinfedaults 

L Ty-^te'k^pkeed so tar back-under ,.^e due opening, ih it 
great loi|WJ^I;'li#cessar% takes pla<30B :un%tdltioincy, 

2. lk«^-p^i'|is^.yekwards.and;ttpw:^^^^ V 

ehind ■|h;ttS^rolnmoa,'bf•;Jnpl|^^ smoi;o ni- 


imuK'diu!' 1/ 


drawn 
3. T 


liizmn: 


there k'Q 
heat by 
4. Th^: 
that the'! 
grate is 
needlessly 





rori, ;iij'» 


that the^ .'pieces, and as t).-- 

grate is ' ^ combuvufm >s 

needlessly ^ _ _ /<^l5|^'V|teiefuh ■'" 

The importiwif' _ liili/’tO nemetlttber in tiie construct](ui of an 
open fire-pkee are;;— 
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PFiACTirAL PAXITATIOK. 


I. 'I'l.ut it sliould 1-0 broujrht iiilo th" room as murli as 

, so that the lieat may. have a chauce oi* radiating; in 

.lil dir*- tioMS. • , » 

J. Tliivt the connection. tlie fl«o ooght to arraii*;*'*! so 

:ts iK.t to i-mim an immediate consequent loss 




pj^s^iilde in its construction, so as to pretVOiS| of heat 

f-v ladiation from tlpo back of the grate,' , *.C‘^ i 

‘ 4 That the Wi|^ boUi underneath aiid ,% Ought to bo 

f!o (.'lohc together IIS op^’admit Of the sdil||t^r passing 


tiirough .. . 

r*. 'That i>o air Cu^h^ tO be 
sfiu'-' lutwicn the iowerJuji 
n.ov-.-iMv' box for iece|b||||H| 

d Ik ordinary iroi^^K 


pi^ the lire, the 

flHHHpieara b^ing Closed by a 

,e is familiar to all, and need not 



■^IMIIATION VSD \S ARMING 


( ^ 

t( T( t p r]< SCI'I #■(] but xvjthtli* issist in t* of tin «n ihoj ui\ 

_ Ktt(h(N{li_s lit *J-*) tho riMtlor M ill bo il U to i] i in 
) l%tinta'j;c‘!s, both as rfga»rdl» beAtiOig ]>own and c<ou uw i 
n pUctK iotis^tructsdi I* actsoirtliintje the ruba .o'- lui 
' ( w n * 

The staff'oi^shli*e fip0-»tai5e (Bg. soioctim 
A h III old houses, atihougli irt may eases thoydtavo i 
li visluil la favi^Hir of th^ tBodera aad sin^ulaiJy inuti 
iron, hoilow^hack grate. Where i» w$ the conibus w i 



•—IH^N * 

Eig. 20. 

And 1 oatmg povec i| exeeHeat, and the ecoaeiay in (oil u 
<ou,jjAied with the Wasteful eoaatunptioa of the oast non > i f, 
sutiicieat ikiiOlt to reio^y the very moderate ptitliiy tl n i 
( ntailf*d in '^0 one for the The ippf <t i < 

i iiscntcd by dre-bwk sides, 'wridoli to bonn m i 

< 11 ( ctiOTiaide, cftO esai|i|i be overcome by theft* b^ing f n * i ’ 
i ]«s It will^be notie^ that the bars projei fc fionm di tn i i 

^icnt, and thus a larger lodmtmg surfaro is expose<i 1 i 

oni pattern of this grate the fire stands at a <hsUi»co (A owa 



PHACTICAL SASITATIOy. 


|) f»r 10 jrichrs aljovft tiio hearth, and tho bottom bars ar*’ 
Vjn.s^r), iMit by lowering, the fire to within 4 of ih'' 

•,u tli and iutrocludng an elb8^4 the h<‘aTiJij 

j )i > w('r is inei*eased>. doifiKJiied. 




Ml angular 

. iirihee to rruha'-- 

iiitf) tlie room. It'wtlldjo noticed fire-pj i 

just (h'seribed, th 0 fiuo sWts baekwfi^d at niMiiy 



• ''i i~, 1 ,' S.V {• >' 7 ' 

‘ ' ;. ( ?■;■ 
^ 4' 'i' 


■Vjp' .J;,',- 
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Fig. 21. 


1. I, ,.■, y. IJ I , 

' -s-h-' .AV" 

' ‘‘‘ ' It. “”'i'l. '' 

.■ ■ ; Vi - ' . N 


hi Jj tip as the raantcbshelf. The author ha^ Jhfcj ^ instam 
) In I tu rd lioiiseholdm^s to adopt one or otjhe^ .w j^ „ stes. au 


I ' 

.acted iipou 


has u suali^f'bidtroll hie in oonTifteil*i|p|^ it wouivi 
•• <ir:iw,'’, oi^n;^'tO:iIi«,^i»tftnce 6 iVom tii 

llur, but in:'''^/'instft|i 4 l tn which the bfn-u 

ina.lo has other th'ka'>i^jl^^Mr' 

The Tealff^fiip^ikte {®ig* sih upon 

ilu* principle ;hs^ I^eeds, in a 

paper read Decern- 

b.'r :>ra, economy and 

etliciencv in dn’, of con- 

feU'uciiovw ere laid doVn in ptfpii? in ^^tson ;t- 

L “ As iiitlo iron as possible.® 
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2. " 1’)n‘ l)a<'k anil sitlos of the tire-plaoc Hhoukl U* of In u U wr 
firo-i^riok." * 

“The lirc-)3rkk bd.ck 4|iipal4 Ie®in over tho lire, not Ir.in 

au.iv fr<Mii it” 



lor 


/■ riic* &f'*^&3iyisig&* oftho 0rchplei.ee should he vert le v!, 

r liiiiined to hub another m» the sides of an e<]tiiilateral 

“ Tlio ‘ l^an QV^* at the back ♦thouid be at an angle of TO' ' 
7 '• The sUts in the grating or grid ahoukl be narrow, ])«TliMp- 
\ I A! h for a sitting* room grate and good coal, finoh fora Idtchfu 
u:' r • .iiid bad cogl,” 

- . “ llie front bars shoald be vertical, that ashes may noi 
J 'iu'' iiud lookuni'idy; narrow^, perhaps ^ inch in thickm'ss, .<> 
. 1 . l ot toobstitict hcatj and closo log<*t.iior, perhaps ? inch jtp.u t 
lo prevent coal and cimler frr)m failing on the hearth.'' 

“ There, should be a rim inches in depth rmnitl th- 
> )vw’!- insertion of tho vertical bars," 

ji>. “The cliaiuber under tho iln- should be closed l)y a shii hl 
or ‘ i'conomxser.’” * 


1 1, • Whenever a fireplace is ceiistnu to<l on these princij.l. . 
i; must be borne in mind that a greater body of heat is m t innu 
!. ’• j aV>6ui the heartli titan it) erdiJiary fire-placrts. . If tJiere h. 
ill - hust donbfc whether wootlen Ixuuns may possibly run utuh i 
T;i ‘ hearthstone, then an ashes pan sliould be added uuh .i 
li'.i i.ie bottom, the space between the two plates being lilh<i 
vv e ii artificial asbestos, ‘ slagwooi/ :1 inches in thickuesK ” 

}'2. “See that no woodwork (x»)n''s within 10 or 12 iiu h . 


of * h.e back of fire." 

'd nh tho assistance of the skoioh<;s, tho above rule-; ui'i 
» y a tolerably clear id#a of the constrixption nf the (in [' j- » 
iu jiifstion. Th0 it is a very great improVoraent on th^' < ,i < 
inm grate, tboro Can be no qm^slion. Tlie great feature of n i. 
t hr constructiotiof the back. By its projecting forward or< r ' i ^ 
iuat, oil^erwise largely lost up the dhimiu-v, i- o 

ih i tt-l baek‘;%t^h fire as well as into the room, and tmi , 
MUioiig othe^dtWngsi the consumption of smoke is mudi 

^ The “ iWiiei ^ J^Bt Hob Fii^place /Kb' 2 d i> 

u i f Lf*nt adaptatiorijof the One joktdescribed., The ordy i/onu m.. 

* Tor a full^losoriptiaa of the Teals fire-place r<*c Tfi'i .f 

(’',•>1 %'i J by T. Pridgia Xealc, published by J. iV, ( i. " i-t‘b 
lu.ce bd. 



PHAC'J'irAL fiAMTATION. 




u i?,h it is that v\')iich hirniH tlia bottom or and 
till- asit-tray, tho front bat*9 boittg abolishml, an'd tlu' tire ''link 
)>(‘lo\v <}jo icvel of ifi<i heartby 5 inches abnv t* 

T lo' floor level Th-e Combn-.t noi 


aperture. The appeatiilice of tin nui. 

tin* is by no means nusightly^ Btill Infthet is cluui'd 

lor lliis lire-plfw:e^ by reason #£ the fire beijri^;jbbf^^&ficle<l on ail 
‘ ides with iim-bnek. ^ , V 



StoVGS* iis a.means of wanning rooraSj have vantages 

and til had vantages. There is loss-loss of romp is 

more nnirormly warmed. In place of the aii: bein- 

'dm nil up the chimney after having been fire, as 

IS tlu' ease with an open fire-place, it cornea ip tlie 

out hide of the stove, and, a.s it is thos ronilered 

liehtor, it immedi^td/ascends, its-plioedb^^'^^l^d by colder 
:ur from other patts of the room, whichcourse. 

lb (his process'%air <d’all partab^’i^^.'i^om is gradually 
uartued. -^ '. ■ , - 

Til.' di}\uhanlaff^ of stoves as a aiei^ of w^min^ rooms 





VENTILATION AND WARMINQ, 
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1. The ventilation of the roo|| is not so perfect as in the ease 
'.f ojKTi iirc-places with largo llxies. 

' 2 . 'I’ho air itself hcingt‘^i8«id< in. bypassing ^^er 

thr sr,ov(’ is thu^ ^ amount of 

T! a) 1 st nro pro^t the ity, w h i<■ h 

'i-Min a health;Aw i» dL^inisheil, 

i. eaiise warm o^Jiahl^ of moisture €efor<* t iie 

iJui iVion th^ coUh To obviate this it is a 

■oiniaoii prao|if^ to place a titi vessel containing \Vater on the top 
•'f t he stove.'■> • ■■ ' 

h riio external suiHrace of the stove may be so hot as to seoreh 
1 1 1 ihat ing organic particles in the air anti thus cause a disagt t'e- 
lii!'' odour. ' 

•i. Oarbome. 03dde (carbon monoxide), an extremely noxious 
jfiihict of cbtnbustipn, may pass into the r«om through imperfeet 
( lilts or fis^re^, or, it is believed, through the pores of the 
II ' i;il in the. citse of cast-iron Htoves when superheated. 'I'lio 
li- M(laches and;feeling of discomfort, so often experienced by ilio 
'(' u pants of rooi^ heated in this manrior, aro sometimes at in 
bi!t(*d to the presence of this gfjs. The production of tliis ^iu.s, 
wi.K'li undoubtedly i)S found in stovc‘-lHiato‘d rooin^t, is attrilurt. d 
’.!> ^omc to the inij^rfoCL combustion of jiarticlos of carbon in 
ill- air, the result of coming in c.ontuot with the HUperliciiOtl 
u i-f ICC of a stove. 


I'h*^ first fault* namely, that of imperfect ventilation, may. to 
a i.tr-o exte^^ty be rectitied by a special arrangement, by wlilih 
fn■^h air is introdttcod by a pipe opening underneath the s1o\e, 
■uid 1 .S discharged into the room alKT being warmed hy passing 
througii cliambers in the interior of the stove. The acc(.n«pari\- 
neg sketch (Fig. 211) represents, in section, one of Musgrax.' • 
which conistructed on this principle. Many ; >A 
t i 1 c- 1 1 escrip^iph are now made. 

To diminish, the risk of superheating, every portion of df 
'-'ove ought, .tb,„be, hned with hre-clay, which ought |>eriodif (!ly 
t‘) be in-spected, ^4 replaced when worn out. Such a pretjaut ion 
V ill prove in the long run, 

liy increa^j^;,i|tef heated suiface, and thus ©kissing a i 
irca to the'^^ii^ pj|pce»s of contact with the ai'r of the rof.iu, 
lie* risk of ^3 bo reduced,^as ifoU' is an exfoli-nt, 

■,' -nductor of.niay-be accomplished by ilie adri 111 < o 
(f vertical moWprojecting from the top and sidtv ot 
til-sii)ve. ' ' y,\.' . 

Roberts’ Stove, which is sb<»wn, in section, in f.be dr.i 
Tig. g 1), [.-i^.sesses many advantages over onliiiary .si<a 


.'I. ‘ 


log 

: ;s 
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rUA(TICAL SAN'lTATroy. 


a goof] and economical form o|p sIoao for halls and bedrooms. 
The lire i.s contained in. a movable circular boi, the i^oaom ,,r 
which is j)erfoi’atcrJ to enable the^ieh to Ml thtbugh into tin.- adi 
tray. 'I'he walls the Stove ^fe terra ootta iutorfiM^e.' 

Is tweeii concentric cylinders of sheet iroipii the outer cyhndci 
hcing perforated all over to allow of (iii^eeb .i^iation from thf* 
ici ra cotta. The top, which ia constructed like the sides, Idls uil 
to allow of the intixxiuction. of the fire-box, aneb to en-ure a 
])ropcr seal again.st the exit of fumes, it has a rfrcnlar <ju 

Its under aurface which lits into a groove contaming fipe .sand .a. 
the top margin of the stove. The lire is ligh^d at the loj) ;uid 
burns downwards, the air entering through adjustable op 'n.n^ 



Fig. 24. 

in ilic front of the ash tray ami pa'^sing upwards "through tl.o 
per . uMtions in the bottom of the hre-box. The^ilae is at lim 
bacL of the efco>e, midway between its cover top of tiio 

(It.' box. The stove is placed against any fire-pT®ceii^w^ i sh..rt 
of pipe leading into the Hue, abd-it burns orditiarc 
coal, the best for the purpose being a hapd sWaih coal, or a 
niixtuiv of coal and coke, although it ia not wise to use the 
I.itu r iu bodrookus. The stove does .nbi Jnteii^re with the 
ordinary chimney ventilation, it does not get superheated, but 
giM s oiV .. pleasant heat, and it burns fdr a long time witbout 
ic jidrin.. attention. ^ 

Gas fires arc now very much used for warming rooms,, 
p.uiicaiarly bedrooms. Cleanliness and economy iu servants 



VENTILATION AND WARMING, f 

limo ar#> the chief arguments iip their favour. In all easea they 
f-hunld be provrded with means of ventilatio^, by a pipe 0 !irrie<i 
into n flue or to the outside. The ordinary tire-place may lu* 
CT.(lapte<l for warming W gaS the gmte with asl>.>stu^ 

{flocks which ars'Iiea^a by meatui of Bunsept burner. In tins 
tMs<‘ tlicre iff no Necessity for ehy sp^ial flue, as the oniin.n y 
chijnupy an8W<^ the pnrpoaejf i^d the ventilation is as perlbct. 
*s witji an ordinary Are. With tliis particular arrangement t lu* 
ios'^ of heat iff very great, and to remedy this, gag stoves are now 
in (jiiently fixed in front of the file-place, with a short pijs* 
!«afling into the fluo to carry oif the •offensive fumes, it is 
^sm T.tial for ventilating purposes that the opening of the fir.« 
place proper should be quite free, and not filled up with slieet. 
li on as ia so often done, otherwise the ventilating effect of (!n* 
Ijiinney will be gneatly lessened, particularly ''|h^en thfe*! fir*; js 
not at'tually burning. The air in bedrooms in which gas stoves 
\.ive been fixed in the objectionable manner just describi'd, is 
\erv foul in tho morning if the stove has not been burning all 
and in tEe absence of anv .‘Special outlet ventilator. 

VontilEtilfL^ stoves ^ re a great iinprovf'Uient upon 

the ordinary kind, from an economical as well us from a hoidtli 
point of view. The^y are constructed much on the same primflpio 
ns <»rdinary ventilating stoves, fresh air being iliHcharge.d loto 
the room alter it has been warmed by passing through a tulio 
-whicli is enclosed in a chamber in wliich the gas burns; this 
outer chamber is connected with tlie chimney by a pipe which 
carries off the foul products of comhuatjon. 

Hot-watep and steam pipes are frequently employed for 
Wiirining the halls and passages of hoviscs, oh well as (flliccs 
and ])iiblic buildings, This system, if properly applied, is mu 
' xceliiuit one, but one usually finds, in cases in which it, is lu 
'>jj“riition, that all principles of ventilation Jiave been cornph fujy 
<lI->rogarded. One has only to enter an. office, for example m 
wiiieli a number of clerks are engaged, and in which the oniniM'-c 
open fire-pliici^ have been abolished in favour of hot-watci pijx s 
'’imply run t;on&4 the walls, to realise the effect that sufh ;ui 
arrangementOU; the atmosphere of the room. The vJuflr 
:''Muc influenffffbf the ordinary fire-place in changing the un- -.f 
tlic room ig reSult that the same foul air, wiu-Ji 

has bi‘en breii^h^ foT flours on end, is circulating in wui lu 
currents round ifletdoiu itt question. 

yo sjfstem of tuarimn^ hy or pipes is (ulmlv 

mdess huth infets and’mUhU are^ provided for vent Hat. ion. 'ihe 
beat method of introducing air into- a room ■warmed lu iIuh 
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is by so arranging the o])enings that tlie incoming air 
must first circulate^ over the hot pipes. By thiis means its t<*in- 
ppr;itiire is raised, and tlihs, as ^p. 39), a more 

fretiuent change of the air of the e^Tected without 

causing a sehsiation of draught, \-is by 

rmilators (Fig. 25), which are taking the 4-inch pipes 

and coils formerly used. These^ludiatora,are so that 

as largo a surface as possible is exposed .mt the 

circulation from the boiler is conducted by distl^ttting pijies 
varying in size, in accordatico with the distahe© they liavc t<; 
travol and the work they have to do, from idch to 3 inches. 

The smaller sized' pipes, liow- 
ever, owing to lie friction 
which has to bed^'^^^come, are 
not very Batisfaefo]^, and it 
is found in practice that it 
is unwise to use pipes of a 
smaller diairieter than 1 inch. 
Two kinds M radiators arc 
madej, one which simply 
Avarms th# air already in the 
room, and another which, a- 
is shoAvn in the drawing, lias 
hollow columns connected be¬ 
low with an opening in the 
Avail through which air enters 
and, passing Upwards througli 
tlie radiator,is discharged into 
the room fresih and warm. 
Connected' witl£,^)^e inlei 
opening fs wha^'. is called 
a Jiit nnd-miss valve, Avhich can be adjusted either thr¬ 
oat sidei air or the air of the room may pass 4^© radiator 

Tin- ventilating radiator is muck to be the non- 

^entilating one, but it must be remembered'.tM^^lus case, a.^ 
'nn all cases, ventilation cannot be Avarming 

witliout adding to the first cost and the for 

a larger boiler and larger radiators are the con¬ 

sumption of fuef is in consequence increaSj^hfl^J^hf'^ldw-pre.s^^ 
system of warming just described the the pipes 

does not, as a, ru|0, exceed 200" F., and a idj^ from 

the highest point in the,circuit to the utitsido for the escape of 
air or , ■ t 

Tn another system (Perkins) no escape pipe is provided and 
the pipes, whifth have an iuternal diameter of | inch are not con- 
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iiccted with a boiler, but are simply coiled within the lurmo e 
I'ntler these circumstanqes water circulates under pressurt', 
an<l, therefore, readi to 


an<l, therefore, reach to iVum 

power, to 







,'to Wyliter 


to result is o(mstaiiii 5 ^ hept up; , : 

title, iu this country is only used fir heat ini; 
puijioses la’^the cuee of lactones, w^here it is necessarily on ih(‘ 
spot as a n\f^tl^e,p<?wer. Jn Ainerii^ it ivS largely ernployei I hir 
heating di#13ihg'-houses. A very elaborate systeni of heat in:; 
bj steam’‘|s;:in;bppi’*>-tion in the Houses bf Parliament. On thi' 
vs hole, perbi^^ tlie best system of warming houses is by tlie low- 
]>r( ssure’ciwlation, find yeutilating radiators, combined wiih 
open firopli^jpf. A Tbo English jiooplc have a strong prejudice in 
favour of the^opeipi, fireplace, and it must be admitted that il c 
ehci'rfui appiEsartinoe is "worth u good deal, at the same time, ii e, 
^^a^tcful, eapeciaHl as usually constructed, and economy as v\( 11 
AS clilcienc^ WOUM be ellected by the coudjined system of open 
lires auddowipresQuro hot u'ater veniilating circulation, 

St earn,Vif .available, may bo u.secl, indirectly, a.s a healin- 
medium fotr a low'-pvessuro hot-water circuit. In this case .j 
sie.'un pip^, is carried to a water cylinder, within which it n 
coiled in order tp increase tlm heating surface in contact wiih 
the water wEich circulates in the usual way througlioul, tli -^ 
biiiklitig, .It thus takes the jilace of the ordinary furnace and 
by rogu^ting the steam pressure tho lieat imparted to tin; water, 
Avhicli is thpdistributing medium, may be readily adjus^ted to any 
de.sired temper^ure. 

It is well be .cautious in deciding as to^who shall can y mi!. 
whatcver^<^y4t^|n;, of’warming by hot^ater or steam may Ik* 
dctcrmin^ljltt^y as the successful vvofe.in|; of all is dopondMit 
upon so the non cotnpliahce with one of which 

w’ill vesuMil|®NV¥" '-It does not follow that all .who are willimi 
to uuflerj^&^l|byirbr^'’are.’capable o.f satisfactorily comjdctm- 
it, and oxperienceisj.worfcmen arc u'orth 

paying forj-y' 
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C|IAPTJSR:'I^. ’"Ip 

sewbuaos and DbainADi!*. 


As intelligwt appreciation of the subjects iidcait mth in tl.is 
and tlic following three chapters is perhaps th^ ruOiSt essential 
element in the education*of a sanitary inspector. B^rdly a <iiiy 
can pass without his knowledge of the subjects being put to \ Ur. 
test, and upon its thorouglSness, the health and, it may be, tlm 
of many are dependent. The ignorance that slUl prevails, 
oven among the educated public, regarding th© most “elementary 
iaets oonnooted with the drainage of house.^_ is indeed surprising. 
To them the whole question ap[tears mysterious and com])iicat(*(l, 
but- in re-ality it is not so. 

Without going minutely into the composition Of sewage, 
it may be said to consist of water containing gertain.refuse Mil)- 
sia.!u*ea in solution atid in suspension. Thew consist of urmu 
and feces of men and animals; house w^aste-water, containing 
soap, and foul matters from the surface of the body anti 
li'Din clothes and general house washing. Sewage may also 
v <mtain .special pollution from manufacturing processes- 

1 Inman hccal matter is sometimes excluded from'the drains, 
an<l wlien it is .so, it is popularly supposed that the se'vagt' is 
etimjiuralivcly innocuous, but this is certainly not the case. An 
<‘>tiniate of the difference between the sewage o£ toater-rnjs> ^ 
towns and of towns where the faical refuse is dealt wi^ by tlu‘ 
middf'.n or pail st/alemif, may be arrived at by comparing the \alno 
as manure of the sewage in each case. . 

Vcconling to the lirst report of the Hivers Ppllu^on Com- 
niissioners, the value fqjp agricultural purposej^/Df ,1^ tons of 
sowngc from towns without water-closets is w 10 tons of 

st‘\\age from towns with water-closets. i^amportaiit, 

as show ing how esSential it is to provide some mi&aniJR>r treating 
all stowage 
a stream. 

Oixlinar 
as all doat 

the j.'r'.)'‘es _ . ^ . 

aii<b \s hiring this process of d^mpoiition (unless it takes 
place under favourable conditions) nuisance is likely to arise. 


), irrespective of its nature, befojr^ to ente r 

y sewage, when fresh, is ; but, 

i orfirapic matter must 


i change (in 


;.s of which it is split up into elements) 
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it i«; essential that precautions should be taken to prevent this. 
By reason of the artilicial conditiqiia of qur exist('uce, tlien, 
art must assistwe may rest 
assured of this^ mrt of the work, Kat iire 

v^ ill do hera,,,fe;0^:^;;;’■' 

Putrefa(^itll^ w tlie of a» attack upon dead oreaui 

matter by eve^ present in 

stowage and aii';. thq process is aiiniiar to, ia fact it is^/mncu- 
(niion. TJlidqrfavourable conditions, these germs m^faply with 
enormous 4 *apidity,, until in time 'Complete dissolution of the 
material is.-accoUiplished, and during this time aaontiaual dis- 
dlarge of fcuthl,organic matter and foul gases takes plewie, wliich 
contaminate the atmosphere, and -tax to a great extent tho 
purifying ©’ffect of the oxygen it contains. This alone must, 
sfu iously adbat th© health of tho iuhalnfants, and if it is not in 
;is('lf directly responsible for the production of disease, thou' is 
no <iuestion but that i"; greatly favours the extension of discHscs 
.f the infectious class. Under those circumstances, it is of the 
utmost importance that all sewage and refuse should he di.sposod 
of in a manner that will least contribute to the injurious consc- 
.iin'iicos just described. The great principle tlien to ke(']> in 
\ir\v is tbh immediale and tlmrowjh remocal of all Jiaid ro/h.-r, 
and the important points to determine, in judging of the etliciem y 
of any system of sewage removal, are as to whetlier it is 
^mutf'diate and complete. 


Methods of Sewage Uemoval. 

Having considered the broad principles with which all perfect 
methods of sewage removal must comply, we must now go .i 
little farther and apply these principles to the different methods 
liow recommended. 

The preiieht’ systems of stowage removal may be consul.-u d 
under twp the WateP-CEPriage system ami tlm 

COnsePV|^0|^ systom* In the former, solid fiecal matt'-r ii 
iiitroducedilns^^theisewers, while in the latter it is excluded. 

Hreat opinion has hitherto prevailed a.s to wid^ h 

ought to h|iij^|kti^©d;pi^ihrence, b the water-carriag^j sy.'.tfiu 
no\v prettyto be the^ better one, exc4;j)t, 
perhaps, in populations dependi nt for th^-ir 

water-supply The arguments in favour f»r tlie 

w ater-carriagS system seepi bnanswerable. 

If it were possible to get rid of the ordinary slop water by 
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Koiin; othi'f means tlian sewers, then it might boconio a matter 
tor consideration whether the necegsi^ for the removal of 
excreta alone would thhil?hut as s{‘wers 

.j. ____’ j -Jilt’'-- ?X' _ , , 


must exist for point to 

(h’tcrrnine or not. 


Now, so 

towns is conceni^cl, aso<im,parhd th<* 

dry method?'*is in operation, tbd pointed 


with the other is considerailuy greater^ 
jirr day , increase of volume in the case bif 




}'(‘r day , increase of volume lu the case bf^|^|;^^set toAvns 
i/^((j‘lr>.i) makes a considerable difference ih total of 


sewage that has to be disposed of j and in^the inhiml 

iowns, particularly where the absence of snfficji^||i necessi¬ 
tates the jmniping of every gallon, for the-pui^p<Me,^'6f land nv 
Ollier treatment, liefore it is discharged into;.a st;c«ahi« such an 
.addition may liecome a matter for serious*consider^tipn. Then, 
again, it may be that the v ater-supply is limited, and Cannot be 
sup]demented without considijralde expenditure, in .^bicli case 
the saving of 6 gallons per licad jvH’day must not l>edy,€5rl()oked.-'' 

To obviate these objections, various plans for t|.tjUsii]g tho 
ordinary Jiouse waste-water as a Hush for water-closets have 
r ■. enlly been devised, and some town authorities aro endeavour- 
ini; to overcome the dillJculty in this Avay by methods,/i??hich will, 
be described in the next c’ha[)tor. 

'riicie can be but little question that the 
is ihe cleanest, most rapid, most coin’^eiiient, and nmtliod 

of sewagf‘, removal. e y"'''! 

The dry system, or the conservancy;; ns it is 

termed, lias been adopted in many towiis,• wiieio 

carried out on the most apiiroved principles,,it m^^'idocessaiily 
give rise to nuisances in densely populated.On the, 
un.mid of expense, also, it is found to be, a'i^j^§^;and were 
it net on account of the outlay that has it is 

pnihable that moat authorities• who ,have‘';^0A^^?p system 
V ouid abandon it. JtJs only in sc^teredjf^trafe^f^^cts whert? 
then' is hind ^enough attached to €tmhV®i6%^lll?#hicb the 
everement can •fc^dispos^ b^. 

.sibh': the didjbnlty 

liistr’cts necessitates^ an aPnual by any 

means recouped Jh/%he sale'of tfajel'i^nT^^Sl^^^staken idea 
thrit tb j introduction ^ of prdinaiy,Into districts 
gieaiiy iiiorcases the diffcitlty of trektten^rts pircibably answer- 

* The estimate of 6 gallons is, probably, in excess of the actual figure. 
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} ^bolisliecl, Tin» } i 

' i:. ‘ -.. I . 


- iJermitt 



nMe in most cases for the adoption of the consorvancy motlu' i of 
scw.'iiie removal, aii^ th» SSOj^aer, the true iitato of the ca^.* is 

Privy-1 

cularly _ 
icinaiii 

1o. lioalth,.,*;,,,, 

nece§waty thio best dry system of ,i^moval, 1 )ut 

tlie troubleattending to essential detsi|s too great 
to admit diiti^adieption, except in ?)etter-class houses, The pail 
system, y^ith frequent and regular Removal, ihay perhaps l>e 
permitted, but it would be well if authorities of populous dislncl '•■ 
would comb to the determination to encourage the substitut ion 
of'A-ater-plpsets for all insanitary privies, and insist upon ibeii 
iiitroductibnin thsi case of now houses. 

I’he term iBieparate system is applied to a wator-carrinL' - 
system in which separate cliiinnels are provided for the rainIhl 1. 
Tfie addition of surface water to the sewage of inland town . 
greatly tax^s the efSciency of all methods of sewage treatment, 
and although it may be useftil as a Hush for sewers, it is toe 
it regular aUd Uncertain to he admissible in cases in which flush¬ 
ing is specially necessary. 

Towns without a proper system of sewers are to be congratu¬ 
lated as regards this point,dor they arc in a position of he n.', 
al>le to mso of what sewers exist as storm-water carrua - 

ai.d to start dfe novo to construct sowers on the separate system. 


. SSWEBS AS A DaNCIKK TO HkaI^TII. 

One ofteh hears it stated that certain towns wrere jjerfocil v 
Imultliy, and experienced no nuisance from the disposal of tlmi.'- 
sewage, qntil the introduction of a general system of svs\>-,'. . 
Suoh a StatementmUst be received with a considbrablo a/uont;' 
of qualifi^ilpn, hl^ough it contains an element of truth. .'^1 :ii. v 
examplei^J’^ dim order of things are to be found ev(;n nuu n 
small the ftuid refuse is simply discharged fr"'!. 

the to opehl channels communicating with sfi M t 

gutter%u's^K,-iildUk'it''tr5avels;tO' the nearest’ditch or Htre;im 

.S V Itfi 
Ji'T. 


althoufeh'^dSilli^jdt.'iif^doflveyed'there, in brick* scweri^ 
wJiich connected, the whole being 

odically , water. Kow, no doubt, .such 

sy.stem is and the risk of well-polluti(m and 

other dangeA, frdin the saturation of the soil -with sewage wliic h 
percolates freely from numerous sta^^nant j)Ooh along tin; couise 
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■of the rude cIitannolH, is great j but that there is perfect ‘‘discon- 
iieelion” and free “ventilation” there is no question, and, when 
<'oinpnred with an arrangement which conhecsts^ch house direct 
vii.li an unventilated and possibly hadiy-eonstrheted sewer, it is 
certainly to be pteferred, espeCihlly hf the p^dple are not depen 
<lei>t upon local wells fur their water-Sttpply,^^,; ■ ^ is 

no longer a true comparison; we now appreciate i^importanec 
'tf Hushing, trapping, disconnecting* and ventilflf^hg our drains 
and sewers. The only instances (three out of twenty-*feuri, 
in Dr. Buchanan's enquiry^(p, 4), in which the deaths freni 
ciit,(',ric (typhoid) fever *had increased since the introduction 
of sewers, tfec., occurred in towns where, undoubtebly, the sewairo 
arrangements were imperfectly carried out. In the case of tin* 
MtJjcr twenty-one towns, an average reduction of 4S*4 per cent, 
took place. , 

OoNSiiiucTioN OP Drains and Sewers. 

Drains and sewers must be so constructed aa to comply, in 
t'vrry respect, with the principki of immediate and perfect 
-vi'w age reniov'al. There is considerable contusion with regai-d 
M lint IS a drain and what a scjNver. Shortly, the definition, as 
laid down by the Public Health Act, is that a “drain” is a 
dianuel which receives the drainage of one building or set of 
piaMiiises within the same curtilagtf, and a “sewer,” that which 
r< (.cives the drainage ot two or more buildings or premises (site 
Apix'iidix). 

1 >rains and sewers should be witer-tight, smooth in tin? in¬ 
terior, and not larger than is necessary; they should*,if possilile, 
follow a straight course and have a sufficient f^ill, Varying in 
aeeordauce with the diameter, and, as far aa possible, of the 
.-unu* uniform rate; Avhere curves arc unavoidable, they sijouId 
iiot In'abrupt, or better still, at such poiqjts, and where triim- 
v.nies join, manlioles should be provided. Ample provision 
hliould exist for ventilation, so that sewer ga# Uiay not stagnate 
but iiiivc free outlet into the open air. There ddght to be no 
vlirect connection between drains and sewefcs,'btit ai lr4p should 
b(' JUS rted near the junction of the one withwith an 
air mlct on the house side.^'' ■ ?.r^r 

* Soum sanitary engineers newr advocate th^ Aire<jt Veauection with 
SI wers,||j|thout the intervention of a trap, oPwl hl^ttae^ drains, in whicli 
MSi' th'i^oil-p'pe and, drain ventilators assl^ in the venlalatiou of tin; 
si wii.-j but it is only where these are constructed on the most approved 
pi iKvijiios t' rtt srfch a plan can even be thought of ; it wouBi be a dan^er- 
ou.< proceediut in the case of old and badly constructed sewers {see p. S7j. 
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Drain.s are very often needlessly large, and thus the is 

very much reduced. . Foc e 3 f:.i£i;«ople» given two drains t)f etjual 
1 ’all, carrying tlhe'.'V''','n 
.•^aine volume ,df ; 
sewage, the. tjtte :' 4 \; 

Indies ill 

and the other ‘ 
tlif' rate of travel^ 
and. tliereforf, 
tl nulling pb'wer, iu 
1 lie h> nil er ease ivill 
he L'la^ater than in the latter, hecuusc the depth of fluid in the 
smaller pipe is greater than in the larger. The accompanying: 
ski'tf’h (Fig. 26)shows the comparative cliilerence in depth of the 
same volume offluiS in a 4-, 6-, an<l 9-inch pipe. As a rule, the 
diameter of hpi^sedrahv^ need not exceed 4 inches, except iu (lie 
case of very large establisliments. Far to often, even now, a 
h-inch pipe isnsed whena 4-inch would answer all requirein(?nt.s, 
and, iu the case of old liouses, one frequently find.s that oven tin* 
ti ilmtary drains are constructecrof 9-incli pipes. 

Whether drains are intended to coiuey the ordinary waste 





v, .\w,^\vt(^llhvm/uiuuuirirv t 






mnuuiuatTBi i troi 


g7gS r »V'TTTTn !: 

B 

Fig. 27. 


mimip s Braw 


water only, dr.m.a^d^ the excreta and urine of a hou.sehold. 
they must bis .constructed with equal care and attention to d* l ui. 

Socket^dgiazM stoneware or iron pipes are alom; 
admis.sih]e. . ffiey'should he laid as far as possible, in straight 
lines, witli„,&"J;i^Ok%t ,end„^kocted.,towards the sewage (low, 
:is rejn-«'seni^Vy^,r^g'^.,Sf'(A), not''as shown in (15); the (;d! 
enght to be ulf^Q^Mj And^not legs.than 1 foot in from -10 to 0. 
It such a fall ^aiinofc be obtained, then some artilici.d me.in. 
Hushing, which in all cases is desirable, bccome.s csscutml, 
order to ensure i^erfcct cleansing of the chauiu 1. , 
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Will not fit must 

»)(; sinootli ami ^tibomighly^ and tliey 

must be entirely free, from craefes <Jt'vltt«ki^#'^Wf)^^^scriptioii, 
othiu’wise the draii^ will not be a?jfatei**ta’gbtr‘^^'.'^ ., 

The trench in wliich the pipe«( ai^ laid'b« du^, not 
])it;ce by piece, but in lengthy audit is impfift^tnb^ to inturlV-ro 
with the solidity of tho Hoor by excavating, ip; the i&l^t instance, 
lo a greater depth than is necessary, as thiS' liedessitates tlie l e- 
}»1 a cement of soil and tlius causes a risk of after subsidence. If 
it should happen, in the process of digging, that inore soil ba.'i 
Viccri removed than is nece.ssary, in replacing it, so as to equalise 
the, gradient, the rejdaced soil must be fifiniy beaten down, 
votlierwiso subsidence will afterwards occur which will interlVre 
^vl(.h the proper flow of sewage, and, possibly, impair the integrity 
'»f t he joints and cause leakage. 

Ijiiless the ground is naturally solid, all stoneware dr.uus 
dnuild be laid on*a bed of COnferete 4 inches m depth, :uul. if 
’i should be found nece.ssary to carry suck a drain untl* i‘ ;i 
Oouse, it should lie entirely imbedded in concrete bf at least- 
! hr same thickness. Tlio hitii'i* prectiutiou ought to be obser\ rd 
■ It till cases where it-is necessary that a drain should be laid lu 
io^r proximity to a well, although, if eircumstanoes permit, it 
bi tter to select anotlier route for the drain or Use iron pijtes. 

Ill laying the pipes, a point of the utmost importance to 
rrmember is, that they should rest on their bodies, pn tIuj 
' ml tom of the trench, and not on their sockets,' a portion < il 
' being removed at points corresponding with each so 




)i‘Kr 


o allow of this. It is the usual practice of inexperienced (iranj 
ty(us to disregard this precaution, with the tesulkjVthat, wlu'ii 


lilt' trench is covered in, in place of the weighli.4Dl!.^|!f?;6oil bein 
nniiormly distributed along the entire length;.p,fcSy> pip<‘. the 
pi'« .^siire is concentrated upon each jojut, an3,'ahlali.^’obabiiit \. 
.Mu«es (he recently introduced cement to bXpblted'from the 
soi'kets. . 

Joints must be made witlr extreme Portlaml 

i'emt-nt being alupe admissible for stonewarp'jofi^M, Bven now 
it is not an uncommon practice to'usepurpose, 
d.n ignorant workman may, possibly, be exeu^ed'for following 
jia.-L I msiom in this respect, but builders and architects uiv 
gri'at]\- Illume if they countenance such a proceeding. 

Jlaving V refully cemented tlie joint, not only :it the top, but 
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all round, the workman, before making the next joint, bhould 
satisfy himself, with a specially ot)u- 

structed woodfp, cempn^ Jias been 


resp()nsiblp^j^p^|i^;w¥'<S^fiSh'ould-^ the joints by 

means pf test to' be .afterwards de^ib^l. Tlie 

iir.-^t mpst be replaced with care, and should in'. 

] :u kcd wel^^ttpr aJldpit either side of the pipes, so as to guard 
against af^rrd^j^to^Dient, ,which is likely to'cause fracture of 
iLc joints. .' ■ 

‘ wbVv* 'J ’ . 

* * A* 

:.. , . #• 




•' %. • 

■■■ ■% 



Fig. 23. 


'7 

Fig. 58 iilplitpates a good method of making a stoneware 
drain joint. . Hemp-.spun yarn, free from tar, is lirst steeped lu 
’liiiri cement, (cement grout), and tlien widi lainmed into i.lie 
I' ini, .so as ^d’.fill it about half. The joint is then complet< (i 
-aiih stiffcemmife ; , 

Abiriottsjp^tpltt Joints have been invented from time to Liii:<‘, 
and it is i^i^/Pxpi^ient to 
make use of ,ixi. certaiu 


Fig- 29. 

among the first to be introduced, is made by Donlton «‘vr f7; , 
Lambeth. A rim of smooth and durable matcriahis ca. t cai lo 


cases. 


logged 


pipes Lave A water¬ 

logged 
thus 

a water - th© 

•n-d inary msin|i^-;V1@ipe ,pf 
tiie. e (Stanfordihl which was 
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tlie .sjiigot rnrl of tlie pipe, and to the interior of the socket, .so as- 
to insure a tight fiC, and a space i» left;W allov^^of cement 
iiitHKiuccd as an 8^dditional precau|iipa//, recently this ituni, 
has hecn futther inkproved^ the cetn|>09iiid;h,)ii^hiel;i is cast ou tin* 
.s]Hgot of the pipe hein^ made convex;as show n n. 
tiie sketch (JFig. 21^). The advantage.” ari'.uigo 

lui-nt, although it is a doubtful one, is, that any c;ia-(*, 

jiftoi -subsidence should occur, a certain amount jpif displactMnciit 
ot tile pi))es may take place(j(on the same principle as a ball an<l- 
socket joint) without the integrity of the joint neipgimpaired. 

'I'hc process of laying these pipes is very simple. Having; 
e;irtdully wiped the spigot and socket, a small quantity oi 
.specially-prepared lubricant is !ipf)lied inside the socket of tin' 
one ])ipe, and round the spigot of the others they are 
pi <i.ss('cl liome, and tlie joint is complete. The.s^ pipes are m id' 
in v-arious sizes from 4 to IS inches. * , 

As regards the question of the durability of these joints, tim * 
,'U(»Me can <lecide, but it i.s claimed for the composition th.u, r 
luis shown no evidences of deterioration in pipes that have b'cu 
t.ikmi up after having been in use for fifteen years. 

Another joint, the ArcheP patent, is constructed so as 1 o 
allow of the joint being made by liquid cement being poured in 
at an oj)oniiig at the top of the socket, after the pipes have ' ii 
.i.diusfce(l, a luting of clay being first introduced, tOvUefe simply as 
a birricr to the entrance of the cement into the interior of the 

jopc. 

.\ somewhat similar, altlumgli a better jo1nfc| HdLSSall's 
patent (Fig. 30), is now frequently used in ca0S in which 
diiliculty is experienced in laying ordinary pipes. Two bands of 
biLiiiiiiiious mait riuJ are cast on to the outside of the |^igoL, and 


Cejn^rJ: pQwred ttv fyert 



Fic. 30. 


( Fig. 31. 


two similar bands are cast on the inside pf'th^dsbckel, so that 
whi'ii the pipes are laid together the interspaced form an annular 
groo\c ^vhicb terminates in two openings at the top. 'I'he 
spiuDi- and sockets are Lubricated with a special plastic cement 
before bv u’g q[,djusteil, tlie fluid Portland cement is run in at one 
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of flio top openings until it makes its anpeuranco at tJie otlu'r, 
tiius Uio jok^t ;ep,cirpl^^ with a uarul^of eoim'ut wlndi 
a very A these pip^•^“ 


fiiriii-. 


t i.oir use IS 
• ivviiiC' to th9>l 
.‘ulvt r'jf ooni 


li|(e%^!^.CJ^39S, in whioU 


e«^liornioa1, 
wMon''thejf 0 m), be' uiukM 


advahfeia^e' of 


sewers wiMi 


^lit joJnts;ifi^'^]|;,'j^yih in has^s. wiierc the 

to , tlie disposal Avorks,' when tho 
<jii<*^ti()a of'J|to|1aag :tho ij^oluuie by Excluding iixflltratioii wattu- 



. ^ - ihi^iJporUtot that the points . 

in.’ik ing of an Ot*dmai;y cement joint shouUl he thoroughly appro- 
eiaied. Irohjpipos necessitate a caulked lead joint (sec ]>. 117). 

JunctldiPiS innat alwjS^ys he in the form of a V; no trihulary 
di.uri sliould at right angles. The figure (Fig. .31) represent -. 
a V sii.aped Junction pipe. Such ])i[)o,s are made in all sizes. It. 


iri itiiportant to remember, that ^tjiless tri]>iitary drains join main 
(Irains obliquely in.this manner, so that the s<‘wagc enters in tin' 

■ lii’. riiop of j^he flow, splashing will occur, and this, in time*, 
hk‘ I v to lead, to obstruction, owing to a deposit being gradually 
f'Umerl from tho drying of the sewage tliat has been drivei; 
fi::;unst the sides of the pipe, above the waterdine. It is needh-.'^ 
til ri'iiKirk tlmt it is a wrong ]vroeec(ling to connect a tribuiar\ 
drnii. by knocking a hole ill the main drain, allhough tho 
piMi ; ice U by no means an uncomnum one. 

BsndS ih drains should, as far as pos.siblo, lie avoided ; when 
they are unavoidable, the curve ought to be an easy one. Pijx ■ 
witii easy bends ^.re made, and should always be u.sod win 11 
bmids are neeessary (Fig. 32, B), altliough it i.s a common pivi- l ii ■, 
to uso straight pipes for the purpose. The effect of such a |.r<>- 
l eciling is.sho^it by the accompanying sketch (Fig. 32, A). No;, 
fiiily are ot^@,cS^iJDable angles formed at the junctioti.s of :k.. 
pipes, \vhicb;’^]b^' 4 p i||t^rfer^ with the easy flow of sewngc ; b e 
whiii is s;|i^k| 6 ^^^'}|b]tpQrtant, the impossibility of accin:i(< lv 
adjusting ©pd bf one pipo into the socket of tin'1, 

in the. caseotherwise than in a strai ,ld. 
line, necessit^pfeilJ^^j^m^lfect being made. 

In connect|^|%^i^b®b drain with a main drain ca.sy bend-? 
siiould be used'''|^^.' S3), but, when it is ncces.sary to fh fifu t 
from flu; straight lino in‘the case of .the drain itself, or i.'i Hi" 
case oi sewers, by far the best proceeding is to construct a inan- 
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hole at the point where the curve occurs, in a manner to ho 
}*rosontly described. Indeed, whenever practicable, all trilmt.irv 
drjiins and sewers should Join tlie main drain Or sewer, a; tl.e 
o.'ise may be, at a manhole, so as to facilitate inspection and 
cleansing. 

Inspection pipes of various kinds afre made, and ouglif to lie 
introduced at the top (iud of all branch drains, particularly whon 
t lioy ar(j laid in concrete. The neces.sity for breaking into a draiji, 
: hoijld it become obstructed, isf ilius avoided, as the clearing rod 
may 1)0 introduced at the opening provided. 

J*orha|).s the simplest metjiod, and one which does not eu<:ul 
any disturbance of the surface, is to introduce what would con e- 
^-poiid to a V-shaped straight junetiou with the opening directed 
upwards (Fig. 34), to wliicli a pipe, leading from the surface of 
tiu‘ ground is connected, and along which a rod may be jiassod. 
Tluj top end of this pijte must be scaled, either .by a special cap 
or l>y a piece of slait* fastened wicli clay, a small movable stone 

Fig. 35.; 

slab with ring attached being placed so ma^l^ the situation 
and allow of easy access to the opening. ' ■ . 

Another method of inspection (Fig. 35), is by means of a jtipo 
divi-led longitudinally into two segments^'tl^.i^per of which 
may be removed by means of a chisel. " ; ' ..''I ’ ' 

.V still more conveipent arrangement thi^n any of these is now 
availahle in tl) e shape of various kinds of access gully-traps. Tlle^^o 
can be obtained from ‘most makers and may be uSed Avith aJvan- 
tai^e ia ,'11 ucav drainage Avork. 
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Sewers arc constructed of pipes or of bricks according to tlioir 
rbr. Jii tlie for*5j(>er case the satoe rules bave^te be observed as 
j.ii V.‘ been descril^ed in the ease of dntina. 

rio* proper «ise and fadliot a sewer, is a question for engineers, 
n]i-l botli are depeni^ent upon the anfitount of the sewage flow. 
'Die following conbiae summary is given iti hy Dr. i<oui,s 

(i’arkesir^?* To prevent dfeposit, sewers should be rendiMv il 
.self-cleansing by:being constructed with a'sufficient gradiem, 
;ind of'a sbe^suimblo to the volume of sewage which they will 
.-r(ii7x:irily Bb required to carry. According to Mr Baldwin 
Lilt ham, sowers of from 12 to 21 inches diameter should ha\e a 
gradient sufficient t© produce a velocity of not less than 2h fei'L 
per second, and in sewers of larger dimensions in no case should 
:lie velocity be less than 2 feet per second. For large sewers a 
k'ss gradient? is required than for small sewers to produce 1 he 
':iine velocity; but the volume of the sewsige to be convoyed must, 
Do very much greater'for the large than for the small scvxci. 
A ''■ewer 10, feet in diameter having a fall of 2 feet per mile; a 
'<^wer of 6 feet in diameter having a fall of 4 feet per mile ; a 
'.‘•wer of 2 feet in diameter luuyfig a fall of 10 feet per mile; and 
a .'.e.wer 1 foot in diameter with a fall of 20 fict per mile ; will 
dl liave the same velocity of ilow, but the- volume of sewage in 
(iu' 10-foot sewer must be 100 times, in the h-foot sewer 25 times, 
•ind in the 2-foot sewer 4 times the volume of sewage in t]i(‘ 
i-l(v()t aewer.”’*^ 

(hrcular stoneware jupes-should be used for all sewers up io 
IS inches in diameter, but sewers of larger capacity should l.(' 
ciZiT sliaped, with the small end of the egg downwards, and con 
‘^tructed of good impervious bricks laid in the best I’ortland 
ccnuujt (see p, 20), The advantages of an egg-shaped sewer is 
tin* resulting increase in the depth of ilow and consequent dinn 
nut ion of friction, » 

MairholBS ought to be introduced at intervals of not Ic-s 
than 100 yards, and the convenient sites for these are wIich' 
tributary sewers join, but, as already stated, it is cs*-! ritiul 
to construct on© at each point where the sewer has to alter ns 
straight courser, The same holds good in the case of the drain- 
of all %vell-dMtu«d establishments; the satisfaction of being able 
to look throtmhji^and to* pass a rod through from one end lo tlu* 
other of the and their tributaries, amply repays the extra 

■"uitlav. ' A. 

•' If - ■ 

*For an excellqpt deBcription Cf the method of calculating tly ilow f>t 
v.aD r threugh pipes see the volume on H^o^cr Worh‘, Weale’s Kudiincjitary 
series. * , 
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A inanliolci chamber (Fig. 3G), is built of brick-work set, in 
eciricrit, and the .drain or* sewer.is coatiiiued|aIong the ‘oor c 
tlj(! chambor^by meawis of bpexi set in a beu ol 

cmicrote. The.^drface ,of raised soim- 

inches above thd edges of tie prevent tii*:. 


-BU“a.4A 




fPr^T 



sewage from overflowing on to the floor ,of,ti^^eijrainber, and it 
shoiihi be flvaied 'with cement all over a sinootli 

an-l iinjj'TvioHS Si»rface. At points along ‘-filoiipLain channel 
tribiitsry diams are connected by means of. ci<.fwS balf-chnnncls 
siniil .i !y laid in concrete, the junctions being formed by spi-cial 
half-cliani cl functions being introduced in the course of the 
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•iiiaiii cliaimel at these points. All street maiih(»lt*M sbouUl l)e 
ihtfd with a perlWated the free circulation 

<d‘fiir in the or,being suvspeiulod 

under the the 


road. In theV)8w^^'i|^vate 'Xil^llnnle 'Uds sliould 


and up, the ^^iilitthrs at’the top ends of the main drain and it; 
t rilnitaries, a hy^hon trap being introduced at th^ outlet from 
the manhole iuto the sewer or cesspool as the case ihay be.* 

So much for the points that have to Vm attended to in con- 
'juiction with the laying of drains and sewers, A description of 
llio Various forms of traps has purposely been omitted at this 
ds they may more htly bo described when sanitary ap- 
j»llances cotm) to be considered. 

As regard^S,-the supervision of tlie work of drain laying, it is 
h 11 possible tC exaggerate tlie importance of keeping a watchful 
' \ (i upon the'ASrorkmen to insure that every detail is attended to. 
I'nh'ss fauHs. are discovered dup’ing the progres.s of the work, 
Aicy are exceedingly likely to,be overlooked altogether, until, 
-ooMor or later, seiious consc<iuences result. The fact is, men 
iro frequently employed as drain layers who arc entirely ignorant 
<he principles to be observed and tlm risks to be guarrji'd 
against, and until it becomes the custom to rcijuiro such men to 
bo registered, a requirement wliicb is hapjdly liccorniiig gcner.al 
in the case of plumber.s, wo cannot look for much progress in 
this department of sanitary work. 


CHAPTKRV.* 


,AKI) INSANITARY WORK AND APPLIANCES. 

'k - ' 1 '' 

The various'Sl^piaiEices connected with tl&e drainage of houso-i 
and premises;how to be considered. 

1 11 forminjg^^bj^lhion I'egarding the efficiency of any appliam ^, 
experiencev a^fe guide, but one thing is certain, lii.s' 

no mechanii^’^^P&i^actory which does not comply witli ilc; 
principals ofand simidicity. Many inventions, liow- 
( ver iiigenioiS sight they may appear, and howr vt r 

--veil they may^^answer'experimentally, have to be discarded on 

* See footnote, p. 76, and also p. 87. « 
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of unforsccn circumstances which interfere with Ihoi: 
(■nicK'nl working iu practice. / 

In conducting an examination4*^to/fehe stt 1 iitary conditio of 
])r(Mnises, a famij|||^rity with tiie errors’thiit are to be mot 

vvitli is hardly loss importapt than a knowledge .of what is risiit 
and proper, and it is essential that the f^Opld be con¬ 
ducted syatematically, step by, step; nothing, taken for 

granted, otherwise, sooner or later, a mistake will hO made. 

As traps are met with in connection with iiiOi|t appliances 
it is convenient that they should first bo'discussedi^ The jmr’ 
poses served by traps,' and the conditions with Which all mu-.t 
comply, arc subsequently detailed (see p. 94). The following an 
the common varieties mot with in practice!—^3yi>hon-t rap, 
(lully-irap, D-trap, Bell-trap, Antill’s trap, and Pipstonc-trajo 
Tin; two first-mentioned tra{)S (or a modifieation of them; an* 
fbe only ones admissihle; all the others .aie rnore or less 
ubjectionabre. 

riio simplo.st form of syphon-trap for use in the course of a 
drain is an ordinary pipe with u bend in it (Fig. 37); botlj 

tlioffe represented in the drawing, 
however, are faulty for various 
reasons. The first because (1 ^ 
the dip is not sufficient to pro¬ 
vide a proper water-seal; (’J; tlm 
bottom of the trap; is rounded, 
consequently there is a risk of its 
being fixed out of tfie level; (■’• 
there is no provision for the vfni- 
tilation of the drain, ip, the shape 
of an inlet opening Ott the house- 
side of the water-s^i; and (4) nr 
means of access td admit of tin* 
trap or the drains beyond beiin: 
cleai'ed out, shouldjl&itlier hcoomc 
obstructed, are 
rig. 37. The second: isto the same 

objections as^^r'als’.the first ami 
sneund points are concerned, and as regard^ .t'he-t|)ird, althongl. 
means of access are provided, it is not at 4 j^Ut-that wdll allow 
of ventilation, or the unstopping of the drain lieyhnd. There i'-* 
another ohjection to this, which is a form df trajii ohe often mect.^ 
w ith, and cimt is that floating matters are likely to accumiilatc 
in tliC ‘fiutral shaft, 

The trap wjiich is best fitted for the purpose (Fig. 3S), and 
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v^: 



Fig. .38. 




'whicli is not open to any of the foregoing objections, has 
openings, in addiMon to tho inlet »Jld outlet, one at A in tin' 
skctoli, which is 
means of pipes 

tiir ground^ '^liej^itjs'dowed, hf ' 
an open thus acts as.„, 

mi uir inlet, ah#the,othet heyon4 
the seal, -which wajT he used for 
eh aning the dr«^ between the 
tj'iip and the se4er or cesspool. 

It will be noticed that this trap 
has a deeper seal than tlie otliers; 
that ,the,dr||ih ihi.ctis well above 
tlie outlet,, thus affording a better Hush; and tliat it stands on a 
lint bottom, which focilitates its b(*ing laid level. 

In the event of the drain terminating in a manhole, such as 
lias been j^escribed, on p. 81, previous to joining the sew(‘r or 
cesspool, a special form of disconn(!cting trap, repiesented in tli< 
sketch (Fig. 36), with a rakipg-arm (*r by-pass to allow (.) 
tlie drain being cleared beyom^ the tiaj), should be used. .In tlna 
case *thc inlet" l|)r ventilation is pro- 
vid('d by means of openings in the 
manhoie cover, or if, by reason of its 
position, there is an objection to tins, 
by a special opening at the side, sliow n 
by dotted lines, which is carried up 
&oim> distance above the ground level. 

An improved trap (Fig. .39), has 
recently been introduced by Frof'esso)- 
Corfield ; the syphon is egg-shaped 
ill section and curtailed in calibre ; 3'£C'7/<iW /^r B. 
also, the raking-arm has a second 
inlet which is sealed by a movable 
plug with chain attached. This trap 
is more t^ely. to be self-cleans¬ 
ing, but shdttX4 i^ become obstructed, 
as may someVimCs , happen, the 
sewage whidn.;|n. ^onseq^uenc^ would 
oolh^ct in thejj'tp^Kpie would be 
libt rated the chain ; ^ without this contrhance i» 

would be to ^ifopty the manhole by means of a j.iirop 

or with buckets Ibiefore any one could enter ic to un.stoj) tic* 
trap. 

The question of the necessity for trapping a drain lnTorc it 
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joins th(! sewer is at present subject of discussion amonsj 
sanitary engineerit., <Whi^ it is desirable 

A. ...11. J. ^ J.1^ LxJjLhi^} _ _1 . ^ _ J .1 


to adhere to the' 


advocate the 


free connectiPh,*'‘ ” /'I,','/•', v'''-"'.';.; 

fJndonbtedly ih® ihtr6dtipijiPn"^f^aiir^^^^ of a 

drain has the effedt of intejhEeiihg a’witli the 
fre(! fiow.pf the sewage^ and tends oc<msipiki|^,;pi^^se obstrin- 
ti(jri; therefore^ i^it can be shown that the pp&|;il^9wttnnocessai^ 
it ought unquestionably to bo discontinued,' ‘C4^ . 

By establishing a free comuuinication between'drains anti 
sewers, the various sPil-pipe ventilatoi^ and l^e'-ycntiia tors 
})laced at the top ends of drains, would act ae pui||eis for sewcu- 
air, the inlets being the open manhole covpi^Jii the str(!(;is. 
I>v this means the circiilution of air in the':ijei«r%ts would be 


('iicouraged, and one would liear less frequpiiitly- of nni&ance>, 
arising from street ventilators. On the ^Otl^er. Imnd, tlic 
opponents of the new system say that the abolitjjpn of tlie 
trap establishes a connection, tlirough the medium of the sewer, 


b(.‘tween the various houses of^the town, and so exposes uu- 
noeessarily the occupants of one property to the consequences of 
the misdeeds or misfortunes of other people.;s^''FQr example, 
granting that enteric fever ina}' be conveyed by,'^ewer air, 
by removing the trap at the entrance of the sew-eti, tire germs, 
in place of having a barrier imposed against their by otiit r 
outlets tlian the sewer ventilators, are conducted ,'along the 
di;ims to the houses where the gully-traps and the,water-closet 
tr.qjs alone stand in the way of their entry into honacs through 
the windows or water-closets, although, with freertfeihtiiation and 
cdicicnt trapping, it is hardly likely that this will 

Probably the following is the safe ponclusiotr^tfO^^ arrive at. 

<liven a perfectly-sewered town, witli thorOughl^i,S!&lf“Cleansiiig 
and ventilated sewers, and cfficiently-trapppd‘'a^4 ifcntilated 
drains, without any blind ends, it may be;safe^ the 
iut<‘rcepting trap. On the other hand, in the 0|ibc of those 
< o!icluions, and they are seldom, if ever, niet7^ii^l>;^ha wisdom 
t-f abolishing the trap may W'ell be questioned; 

In the case ot recently drained houseis not con¬ 
nected with sewers, one not infrequently trap similar 

to that just described (Fig. 38) is point where 

the soil pipe joins the drain, notwithst^p(|iii||^|i); Another and 
Muiilar trap irplaced at the terminal of "^er'dl*nin. Under 
iheso circumstance^ the soil-pipe canncrfj answer the purpose of 
a Atniilator for the drain; consequently it is necessary to con¬ 
nect anoiher ventilator with the drain beyond the soil-pipe trap, 
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and carry it up jrtirjillol to ,tlje soil-pipe ventilator. It is 
undoubtedly best at, the bottom o’f Hit- 

soil-pipe, being all that is 

only ^ '■'^■ 

\ tense of'“.vent|iefet ‘in''addition to 1 1 u* 

soil-pipe aboliabe^'^e;Xisk ot ilio 

oc-casioim;.^i§i|^j|iiiitnayi^metimee be deteott^lii'ti^ng from t lni 

11 ir inlet at^^|^a 3 |bot of the soihpipe, at the tiwi ^^enlih© con¬ 
tents of lhiSr%Iefibt are being discharged. 

Guii^ay^ S 'are used for the purpose of catting otl“ the 
V a rid iisw^TO pipes of the house (bath-room, sink, ic.), and tho 
raiii-pipi^ from direct connection with tlie drain. They mk* 
also plaC0 in yards, for the purpose of receiving the rainfall, and 
tlie water hsed fof swilling purposes, carriage washing, <fec. I n 
fact, wimnever it is necessary to make a connection with ,i 
drain, from the soil-pipe connection, some form of gully- 
irai> mt^Jbe employed. 

In the ca$e of yard gullies, evaporation during warm weallier 
QS apt toiiOiyer the water-seal, and so render the trap iiiellicient. 
t'or thi^,'rMspn. it is essential, at such times, to periodicully 
replenitli *1^0 traps with water. An excellent gully, CPOSta'S 
pateDLtV:^^ »bw nmde by a firm in Nottingham ; it is so designed 
that the least possible water surface is exposed, and so evapora¬ 
tion is redu^ to a minimum. 

^^^nlly-^aips'must invariably be placed outside tho huu r , 
under ii€^ 7 circumstances whatever is it justiiiable to tix 
within tm house—in the cellar, for example (see p. 'Jlj.i’- 
though bno frequently finds that this is done. Indeed it is l>y 
no means,tthcpmmon to find one of these, or even a bad form of 
trap, fiirpd iti.a back-kitchen, larder, op dairy, and conn<‘( <*<Ml 
with thp drain, simply as a convenience for floor washing. 

A glaa^.-^.:th,e conditions upon which the efficiency ol' till 
traps (p. 94 ), will at once explain the reasons i‘m- 

this the most potent one applicable in this iustfiiu '*, 

is the riifkW?^ 4 traii becoming unsealed owing to evapors 1,1011. 
E'^pecifldlyyM't^' the^cftse as regards cellars, owing to tfi" in 
terval tha^t ^j|Wijrt 6 ^«la!pse between each occasion of clean in lt. 

In thO 'Vp^^Pili^ ladndry, 'where a considerable quant it .\ >1 

-wn+fiii" Tnwiiii'trfBwifiMiiiiBiWlw Art tliA flArtt*^ t.hfi ulaU tO adoilt I-, to 


water fidi on the floor, the plan to adojit r- to 

lay tho towards a channel leading to .an out¬ 

side gully, 

A gully-trtip is an excellent thing in its proper i>lac(*, hut its 
^)lace is not within a house. , 
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Tlio ordinary form of gully-tran (Fig. 40) is very shn{tie and' 
in(‘xj»erjsive, and it answers the ^.weU, so far as the yard 

drainage and rain-pipe dischargeIt is esseuiial 
tliat it should be, pcripdMl^ clea^n^d, appli* - ^ 

in ail alike. The grating, Vhich niiy be brj^onot stone wan 
although the former is preferable, is atirroijhded, by it cup-shaped 
arrangomont of stoneware. . ' : , - 

Sireot^guUieSj.^irhich of course are large, i^re similarly <‘on 
.stniided, with the exception that the iron gratings are fix imI by 
ineaus of brickwork set in cement. Gullies aro lnade 
side inlets below the gr’atings, for the connection of waste- 
pi]H‘s; this arrangement, although unobjectionable, is n'»t 
<]uiio in accordance with the model bye-laws, which requin 



Fig. 40. Fig. 41.^ 

that V asto-pipps shall discharge on to an open chaniml leading' 
1,0 f li(‘ t rap. The bye-law in question (No. 66, parag^^l^h 4) read- 
as follows:—“He shall cause the waste-pipe fi'oni^evWy batli, 
sink (not being a slop-sink constructed or adapted,^ used foi 
n^eeiving any solid or liquid filth), or lavatory, the, overflow-pipe 
lV'>;n any cistern, and from every safe under bath or water- 
closi t. and every pipe in such building for d^rrying off waste 
vat' v, to be taken through an externsd'WaJb of.:8Uch building, 
;ui(l "o discharge in the open air ovj&r a chjMinel leading to a 
tr.'pi'pii gully-grating at least 18 inoh6S distant.” 

I'te .^eon.pauying sketch (Fig. 41) represents an arrange- 
inoni win ;h ir, in compliance with the bye-law in q\iPstion. It 
will be noticed .that this gully is fitted with a bucket, w'hicb 
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can be iiftod out by means of a hani^lo, so that grease and stvli- 
Iiuuit in the trap can b^&eqneJitiy and easily removed. It 
important that this shonld provided with a lhiM-;v 

round the top, fiUlngiccWMy to the of the trap, so as t»s 
j.K'veut any 4irt Ming over the sideh wheh it is being removrd 
In conn^t^g,a sink plficed in the basement story of a Imtis.v 
which has lib area outside thoi external wall, a convenient plan 
is to, lay pipes from the surface vertically down to the gu!l\. 
which of :courso is necessarily a long way below the surface, aiei 
to extend the handle of the bucket so that it may be ivaclMM* 
from the grating, which is fixed at tile ground level. Thi'. n 
not strictly in accordance with the above bye-law, becausi' (h< 
waste-pipe must, of necessity, discharge directly on to the gully. 
})ut no other arrangement under the circumstances is possii>lt‘, 
and as all pipes ought to be trapped within tlie house, in additm; 
to the outside disconnection, there can be little objection to t!,'- 
proceeding. 




A^arious contrivances are made for the purpose of guardin 
niraiust the trouble arising from grea.se being discharged jn: 
drains, and thus causing obstruction. 'Ihe gpeaSG trap, repn* 
sented by the drawing (Fig. 42), is recomiiiended for this purpose 
by Dr. Louis Parkes, from whose book on Hygiene and 
Health, the illustration (by permission) is taken. The muk 
water is cooled bn coming in contact with the considerai.h 
volume of bold water in the trap, the fat is thus solidihf.d, .uvl, 
being lighter than water it rises to the top, the heavier m.d -'u 
on tile other iBwtd, &U to the bottom. Connected w.t, i l.o 
inlet. A, is the dischaiie pipe from an automatic flush tnr.l. is.. 
p. 95), which' is constantly filling with water, the supply Ik 
regulated ai^corc^g to the frequency with which it is con si ( t 
desirable the flush should take place. Of course the 
this appliance is only practicable in the case of ^ 

ments. The* effect of this arrangement is twofold , any snii, 
merit that m ly have formed is‘at once carncdi away, and t 
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solidiHoil ^roase, wJiich has collected on the surface, is broken 
up, and, being solid, it is "carried on the flush of water in 

]dace of adhering to the pijpiMt. , ,vS . , 

The bell-trap (i^g. 43) inu«t he co|ide^n««l whenever it is 
HM t. with. XJntil eompamiaVely recent^ this of trap was 
almost invariablj fixed within houses, aad. ver3l^<i^tt outside 
also, although the dip8tcne-€rap waa the faii'oririte 0:e for outside 

U''f\ ' 

The chief objections to the bell-trap are the%llowifig:—■ 

1. llie shallowness of the water-seal, which is no deeper than 
about H of an inch, and in most instances ereh.lCSS, 2. The 
tendency to its becoming choked with grease,• owing to the 
smallness of the space between the bell and the waste-pipe. 
I. The fact that when the grating is removed (as it often must 
bt‘, to clear away obstructions), the waste-pipe is untmpped. 4. 
I'lio fact that the bell is frequently broken off, in. which case it 



.10 1 constitutes 11 trap. It is astonishing how ,often the 
i.ittcr objection is found to apjdy, and it is by npv'ih©aus un- 
miuon to find that the bell, when it is preaent^-is,*HOt deep 
i-nough to reach the water in the trap. ' 

Antill’s trap (Fig- 44), although a great im|)rc»y<M^nfc on the 
boll-trap, because of the fact that the water-seal,if interfered 

with by tlie fern oval of the cover, cannot be sai<itn%e satisfactory, 
as It. is very liable to got okstructed from* ' 

The syphon-trap, or, as it is termed;;?,the iSrtrap (or a 
modification of it) (Fig. 40), is the only fom bf ti^p admissible 
for ^\.•^sro-pipes». To idlow of unstopping it when necessary, an 
a. oes> scrow-ping ought to be fixed at .the bottom of the lower 
neml traps are not infallible, and in fixing them it is 

je ocssary to obs^Tve certain precautions, but these will be dealt 
wi'di in the next chapter. 
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The anti-D-trap (Fi^- 46), wliich was iiiv<'iit(vl by Mi-. 
Jlrllyer, is an excmentf^^p. it iR'iU be jioticcd that tli(‘ parr 
of Jt wliich formeris in/UAmetcr than ih - 

ill <X() and also that- is enlargedL’^aftd square in shapi- 

'i hIS arran^m^fe is aipsf li|iaiJi8<rilyphona<^, 

The OF lttaSOii^S trap, isn vei^ohjectionahlc ..n- 

in fact it iS ^iijaply aebsspool of\ a small scale. The sketch ( Imu 
4 7 ; sIv>ws it il4i section. It is only necessary to refer the n-ml - 
of t,)ie essential ' 
conditions V hi Z 

;t ijood /tt^p 

( p. !M), to prove 
why siich a oHO 
i Ids must l>e 
coiulcinned.^ It 
IS not self- 
<'i causing, nev 

thcr is it easily 47- 

clcansed, and 

[oobably it will be found tliat it leaks in all (lircctions, for <1 
workman who is oapabh; of constructing sucJi n trap at 
is not Hkely to realise the iinjan-kmco of making it w:ii' 
The gully-trap is now so well-known, oven in coiinn 
oi-itriota, that, in the case of now work, it is usually oinpl-iM 
in jilace of the above arrangement of bricks ami mortar, .1 
oiiii occasionally does meet with sucJi an <»bjoctioiial)Ie form 
even in now work, and very many may be found in v/.ii 
<if an earlier date. The abov<* f-ketcli 
1 ‘•[»r-esents this'trap as it is met with iip 
ili:* case of shallow drains, when fro- 
qtiently abont one-half the area of the 
surface is left open, being fitted with ti 
grating, reoeive the aurfuco drainage 
of the yu^dd^;not unusually, however, 
tijo trap^^><»mpletely covered, an 
arrangernerit-'^ii^mh is still more objec- 
tioi-able, as thi&i jfoui deposit which col¬ 
lects in it will sorely bb removed. 

Another '''M trap is the 

D-tPap It'ia usually met 

witl) ill coimection with soil-pipes, 
although,«now,‘‘the syphon-trap%as entirely suj'prscded 
chdVa t.H are prerfectly apparent, there are too many si a: [ 
and projectio’.s which prevent its being sclf-clcaosiog. 


I* 






I’KA* TrCAf, f< AVITATIOX. 


Vt 


h will be Tiecessary to rel(.*r to some of these traps a::aln, in 
(.iiiiectiou with the fie tails of plumbing J but it will he cons (‘Micut 
to call attention to certain irapot^Wit conditions with ulm li 
all irajis must contply inorc|er to effedtitely fnltil the ^rnrposc for 
\sliu ii they .are intended. /Ihey mu^ Impose a ftuliici<-nt mi< 1 
oiiMant barrier or seal against the iiassage of ga'<, mul 

they niuBt. be self-cleansing- The first condition necessiiatt- a 
l(‘pih of water-seal of at least*IJ inchesji and tlje secomi, tic* 
uhscrico of all anglcK, projections, or cavities that may intt th 
ilh a free flush, and lead to the deposit of solid matter, h 
\si>ul(l immediately deccmjpose and cause a nuisanc€ 5 |j. All fii i-u 
firijis, as already stated, must he <nitsidc the house,|and so ci.n- 
ju'ctod with the drain that in the fiveiit, of sewer gas forcing its \^ ay 
t hi'oiigl), it would c.s(;ai»o into the open air, and not into the 

rii<‘ ctToucous belief, among tlu^ public and igpoi'a^t ■workun tu 
iliaf perfocl safety is aflhrdcd by a trap, is responsible for many 
.;i ave defects in house drainage. Thc.se defects havealreatly b< i u 
mitii-ed in detail iu dcscrii)ing the dilTbrenb kinds of traps in ii'(', 
iait there are certain dangers, against wJiich all traps, how* x or 
I ( I feet in design, a» e m(»re tjr les!? inoperative. 


I. A trap ma.y cease to be a trap by reason of disuse, owing to the ecapor-t- 
t idii 1 bat takes place from the surface of tlie atcr. Thi.s is a consideration that 
has lo lie thought of in connection with uny drain that is only ia tise at jnt<T- 
V al., and some provision ahouM bo itjade for renewing the water in the trap. 

L’. A trap may cease to bo a trap by tlie water it ought to contain being 
Slicked out by syphon action. Thjs is a danger that can be guarded against 
I.\ eoiinecting an air pipe with the top of tho trap, beyond seal, and L-y 
‘ ilicr means already nienthmed. 

;k rroaKure of foul gas vuthm the drain may force the water-seal. This 
.huiger may be guarded against by proper ventilation of the drain, sewer, 
< r ce^^]»ool as the case may be. 

1 Sewer gas may be absorbed by the surface of tho water oul one side rd 
the iiap, and discharged from the surface on the other. The more perfei i 
th(' .selt-eleansing action of the trap, and the better the drain, sewer, or 
Cl -spool vcntilatiou, the leas likely is this to occur. 

r>. As all traps neceasarib^ impose a certain amount of ob^ruction to the 
hmv of sewage iu the dram, they tend to cause stoppa^ tod for tlu.^ 
'eason ready means of access to them should be provid^ 

Automatic flush-tanks are excellent cout^ivjettices, by meaus 
of w h joli drains and sowers may be regularly flusl>ed, a proceethu g 
wliK-h under all circuniKtances is desimblei.and often essential. 
nraitiS and sewer.s ought to be laid with d,'sufficient fall to be 
M'lf-eloaii.Bing under the conditions of an ordinary flow of sew age, 
but this is not alw’ays jiossible. in which case the flow must he 
p( rioiUcul iy riipplemented by some other nSeans. 

Field's fliush-tankj shown in section (Fig. 49), has been 
.lc.>igncd lor iIks jmrpose, and 'answers admirably. It may bo 
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.'onstructed to hold any quuiitity of water, in aci’ordauee with 
the of the drain or 8^w§r, which it is inteiuk'd to Hu^h, (lie 



S'uiU in brickwork, but those for ilraitis ami smaller sowers are 
usually made of galyauised wrought iron. In the case of privuie 
drains, tli© usual capacity of such a tank is from SO to I O') 
gallons, tho diameter of tlie di.schargo-pipe Inung 4 inclu's. I'lio 
uiiromatic discharge is acoompl'shed by m<>ans of tlie syjih.ui 
arrangement in the interior. Passing through tl»e lloor of the 
i.mk is a pipe which is opeti at botli ends ; the lower end termi 
iia,((*s in a chamber umieruoatJi, containing water into wlii(!li it, 
<li|is, and in tho interior it is surrounded by a cap wliich du' s 
!iot reach quite to the bottom of tlio tank. Tliis constitutes tho 
--ypjjon. j^^tap is connef;t(‘d with the tank, and the ilow (U' 
A\-at(U‘ is reguk-ted in accordance with the length of interval it, i > 
intended should elapse between each discharge. The syplum 
;u tion is started in the following manner •. -As tho tank lills, t he, 
water ascends between the inner and the outer pipes, displuting 
tIu; air down the central pipe, througli tin; water in the huvci- 
chamber. ' When the water has risen tti the top of the conird 
pipe, it begins to fall down into the lower chamber, carrying 
with it a oOEtain quantity^'of air, in time, by this pnvess, a 
suflicient vaouhin is eatablishi^d within the pipe to cau^-c (lie 
pressure of the artpiosphore to force the water from the lank iut o 
It, and thus, syphon-action being started, the tank is iMi'i ily 
t iii]itied through, the outlet from the lower chamber win-h is 
connected witl^he drain. In order to encourage the format ion 
ot tlie vacuum, the top rim of the central pipe is curved juw .at -I 
so that the water, in place of trickling down tlie sid* ', fills 
finely down «fche centre. For this reason, it is imporhuit lu 
lixing tliu tank to notice that the syphon is perlcciJy upriglii. 
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'riff vf lanks iiiiswer perfectly-, however sruall they may bo. fur 
llii uil)i clcaa water, and the larger,ones may be 
rf.w ;iwe water, ill connection witlj tJhefiiJdrrigation,treatment s. ■ 
j 1 but when used^a^ th^ejfc for collecting' an.] 

-1111 (»j I iitically discharging into the dr^&^^aink or lanmlry was le 
« i an cfitablishnicrit, they are very ^ fail 

A better form of flush-tank for the letter p^m'j^e| 'i|iltliouL'li j' 
'vill not ilischarge by means of a’drop feed, id flushing 

gully (Fig, 50). ^ 

'J’iieie i.s one condition oominon to all 8yphoh'fl[aidh*tanks? and 
ii'iat is, that should ihuro be a second tiup ih the line of iliaii: 
M iih which the tank is coiiiuctcd, it must either be'yeino\»al ir. 
:it) air-Vji'nalv must bo introduced bet ween if and the taenk. 

In the eoiistruction of a water-closet, attention ought to b^; 
I'.iid.lo the following ]>oints - 

1. Jt ought to bo plaocil next an ouimMo wall, and, if ^sslhle, separate ’, 
fjotji the hou.so by a passage with cross window \*entilatk)n, the closet it-* 

provided with a window for ventilation. 

2. A jierfoct water tlusn nnist be pio\ uled. This’must not he taken fi'cr 
ii.'iy ri.sterii for supplying <lrinkiug wati i', nor service waler’-pipc, and sluMd-: 
I' snjliciont to entmdy roniov*' ilui t Kco'Ca, and nothing in tjw oonstruclio : 
i-i tin* closet .should tend lo ititarferc with this complete removal. 

Tlic soil-pipe should be ont.sido the bou-ie, a water-seal wlug interposed. 
I'ctw'een it and the clos(‘t, and it ought to be .so ooustructed as tij allow i.: 
I be tree passage of air thiongh it. 

1. fhe drain that reruo\ ea the water-closet waste ought notto he directly 
oMiineeted with the sewer or ce.sspool, as the case may bo, but an opening 
•iduiit air, with a water-stal bi'twcen it and the sewer or ces^ipool mu.st ii 
.ill 1 a.T;es be proviiled.* , 


Tjic following -vaiiotio.s of water-closets arc iiiey>vitb:- the 

valve, the wash-out, the wash-down, th^ plug*, :i'ni 
the pan, : ^, 

1 lie lollowing dc^cri[)tioii of these forms has refereiace ouiy i< 
ii\' M- construcliun, and in discus.sing their inerifes t)^ ,;4?Esntevits i' 
mr. I la.' rcincinbcrod, that, while a bad form of cl05$i^ Cainmt by 
.•iii \ ju’oeess be made sanitary, a good closet may Ib^.’iNsjideivd in 
‘-.in.(aiy by errors in iixing. Jn oihe^ words, ^ qlosist cannot 
bn liuitte a good one, and a good closet may a bad on • : 

ill.' jiliimbcr cannot rectify the faults arisitfg'i^jn a defectiM; 
(i(Mgn, while he may defeat the objects aimed Ifctin a good design. 
'1 i'l' detail.'! of fixing will be dealt with iij. chapter. 

Tlie valve closet (Fig. 5l) is, an exceljenf. appliance, pio 
V lut'd t'lonomy is not considered; but, as there is a certain anmnni 
»d nu'dianism in its construction, unless the best quality of 
woj kinauship is obtained, faults "wdll very soon bdi’omo upparent 
, ■* fcec footnote, 1>. 70, and also p. S7. 
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The simplest wash-dOWn closet, of good design, is much to 
bo pr(‘ferrod to a cheajp valve tsloaet.,' . , • 

'J’he of lui oartlnm- 


wyre enainell^,bft^,^^^o-tlurds full ‘‘ 

’ B,'• The V: 111 • I 

'•* ' flush i8’'00iiByected'%ith il!«‘ 

l ^ the toasiii, which is 

I inwards upon itself, 

''that the- ;dischar‘go 
"■ passes all over the surface. 

' I'li'ii in |)Uce of being distributo<l 

I G^VM/ ‘ D if I 0ver one side only, as is tlu- 

’ CHse with the fan sprejider. 

1 ^ Uy means of a pull ” th<‘ 

1 valve is depressed within 

box D, which is councctetl 
H" JBig.Sl, witli the basin above,,iuid 

* Avith the soil-pi])e trap h. - 

loNv, and the water and the contents of the basin aic 


JBig. 51. 


discliarged .through .an openinij .’1 inches in diameter into tlm 
soil-pipe. ‘The valve-box, which ought to be made of cast iron, 
onarnelled.-m-tbo inside, ia comiectVd with tJuj. trap by nnvni'; 
of a short .fljOHiiuCtill^ pip6, I- A iojid overflow pipe, F, wifh 
a properlySibotoatracted syp>hon-trap, (>, connects the basin with 
the VaJvc-box: be^W. Yalvo closets without overflows are now 
fixed not mfifoquehtly; in such a case, in the event of acciderit, 
tlie basin overfloA^ into the safe-tray. 

It is also important to vciitiJat<; the valve-box by a pipe, If, 
A^]lich shquld. be carried through the wall at a convenient point 
a hnv feet away from a window, where it should be cut short and 
h*ft open^ to th© air. It is not necessary to continue this an- 
pipe upwaroft above the roof, the closet beiilg self-cleansing, find 
the soihp^^’feirigventilated. Unless the A^alve-box is ventihiu m 
in tliis lEj^n^^ytliere is a danger that the syphon-trap of Di' 
closet be unsealed by the rush of water thneju li 

the condUOfeliw'^ljpo# K, when the closet is used, particular iy ii 
thti pfin. hias ^j^ihf'fllled up to tfe brim, Avith slop-Avatt r f-*i- 
example. In ^jdiiion to this, it aflbrds an c.scape for any fnj! 
air that lhay b^^qiiefaied in the closet-trap if the hamlh" of fl ■ 
water-closet sllisj®: be^carelessly pulled so as not to allow of f o 
fr' e flush of1:hq trip. 

It is conyenieiit to connect the OA’^erflow pipe Avith tho vai /r; 
bo.v AX'ntilator, and there is no objection to sucli a pi ta (‘<-di!;:; 
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L']ioii ilio under the closet, a &of& or tray should he fixed 
to pjvvoiiL injury to the iloor, or the ceiliag below (if tlie \\ .ut^r- 
< I os. t is on an upper filoor), in o£ the overflow of tli.i 

hfisin (if it hafi'ope), becoming pnd the supidy-valv.i 

h. ('<iming defective, or any other accidental circumstanco tliab 
iiDglit cause leakage. The construction djf this safe,and the ar- 
langement of its overflow, will be describti^ in chapter. 

The pan closet (big. 62) is a very different piece <jf 
mechanism to the above, and ought, when, met,with,* to he 
unlif.sitatingly condemned. ' / 

Tho drawing shows i(i as it is almost invariably seen connoctod 
witli {i r>-trap (see p. 93). A moment’s reflection will make it 
a i >1 larcii t how thoroughly 
filthy the whole arrange- 
iiieufc is. Tho basin, in 
tliis case, A, is iixisd 
within a large ca.st-iroii 

vcs.sel ciilied a con¬ 
tainer, or more pro- 
j»*‘rly receiver, JJ. I'lie 
outlet of the hasin i.s 
into a movable copper 
])an, from which the 
closet takes its name, 
end which sustains the 
water in the basin. Jly 
raising the pull " of the 
closi't, this pan descrihes 
a scnii-circlo witliin the 
container, until it reaches 
tin* point marked D 
it hill the dotted line.s, and its contents are suddo^y discliai irf'd 
into the trap underneath the floor, with which tKdjj^bntainm’ is 
connected, causing splashing all round the iptOrtpr of tlie con- 
ttuiu^r, and on the under surfiice of the realise the 

disgustlrjg effect produced, one must see ^e iiitjorior of sudi a 
closet which has been in use for some and it will tlun 

become apfiarent why a foulr.j.fimeU ahould he given off every 
time the closet is used, for^h that time/hO ^vater-seal exists 
between the basin and the container. Apart^^ tjjerefore, from 
tho usual insanitary conditions found ih. conne(@)n with this 
form of closet, in itself it cannot be otherwise than unwholesome. 

The pluff closet, represented in section 53), is also 

known :is the tFapleSS closgt. Ther.'water-seal in this case is 



Fig. 62. 
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Tiiaintained by means of a plug, A, which is contained in a side 
tlijuid^er, JB C, from the top uf which an overflow passi's <lown to 
joni the soiKpipe bolow«:^e plug^ or, ass is sojnetiinos the case, 
tin; overflow, trapped S^rap, pasSda through the centre of 

the plug. It is 
not a safe proce,(*(l- 
ing ito connect one 
of these closets di¬ 
rect with the soil- 
pipe, but, like tile 
valve closet, it 
should discharge, 
into a syphon-traj», 
otherwise, foul :nr 
will pass into tin- 
apartment fnno 
the soil-pipe when 
the clpset is m 
usd Also, should 
any substance, such as paper or a nuitoli, get lodged betwi'm 
the [dug and its socket, and so allow the water forming the s<!:il 
gradually to pass away, the soil-[>ifn! would tli(;n bo in dinct/ 
i’ommunicaMon with the house. Another objection to the plug 
closet is, that owing to splashing, the plug chamber above tin* 
plug becolnes fouh and an oflbnsive smell may pass into tin- 
a]*artment through the opening for the plug handle. 
dilliculty has been overcome by Jennings, who, in his in w 
[dug closet, has abolished the upper part of the chamber, and 
carried the plug-rod upwards to the handle by means of an ojx u 
bkfdtiton fi’^e-work. 

The hopper and the wash-OUt closets are all constructed 
very much,on tfb same general principles,,although they ditioi- 
in important details. Both are made of stoneware, as is tin; 
S trap, into which, in the former case, the excreta fall dij cct 
The sketches .(Figs. 64 and 55), which represent in section tin* 
long^ and the short hopper, reiiuire little or no description, :n 
tliey speak for themselves. 

The short Jmpper is undoubtedly a great improvement upon 
the long one, hy ressuson of the fa^t that it has a smaller ;ir(;a of 
ba.sin to flush,'^hsei^ttently the contents are more thoroui:hIy 
cx[»elled, and fduiing JS less likely to occur. The short lit)]>j,< r 
is well adapted for an outside water-closet, or one on tlio ground 
floor, w'her?} it can be connected with the drain witliout the 
intervention of a lead soil-pipe i but for ui)st£iii;s wat^ r-ciosf t s, 



Fig. 53. 
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there are difficulties associated with the junction of the stone¬ 
ware trap and the metal soii-pipe, which ipiJitate against thi;^ 

more fully 



Mig. 


Fig, Sifc 


The wash-out closet (Fi?. liJG), which» in recent years, lias 
hcen fixed in so many lu)us(\s, difiers from the short hopper chiolls^ 
in two respects—the hasin and trap are constrvtct^d of oin* 
piece of stonewan*, and the former is shaped bo to form a 
shallow container for water, into whicii the excre^ fall and 

^ iU. 



ov(‘r the ledge of which they are discharged by ntean.s of the 
llu^h into til© syphon-lrap below’. Of cotirse me object of in- 
troiUn'i.nr this shallow dam of water is to prevent the fouling of 
the basin by e?:creta, but although it may have that eficct, it is 
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^aotjuired at the expcuso of other and important requireun ul'^. 
1 n the tirst place, the i^^erruiption of the downward ilush hiids to 
the partial ^nd, secondly*the spla.shiii*^ 

of the ]N!fBju^,,k^Ove the trap causes 

portions in-a posit ion 

h<‘jond o^^^^t,rs§ixdh,fo)P'''ic^le»naing.''^;Tn^ time,causes the 
,;;laze converting what.’on^ht to bo a non- 

]ioroiis surface the mischief is added to. 'I'lu* 

eliVct of ihults is to produce a condition of things tlist 

is hardly ^ls bb|ectionable than that described in the case of the 
old pan efc^i; T^he mixture of iiriiie and hecal matter which 
remains .in trap after the flush’leads ^to a'deposit bciiij; 
formed d^’the sides, which soon begins to decompose, and each 
time the'^loset is"*nsed a certain area of tliis deposit is exposed, 
with the that.foul odours are given off. But, in addition 

to this, th^'patt, immediately above the trap, which is freely ex¬ 
posed to air of the closet, and which, as already stated, in 
time bechjneft coated with fllth, is allornatoly wet and dry, and 
oonstantlyi^'ifryes off offensive odours. Any one can satisfy him¬ 
self with’^egard to the acciirnw of these assertions, by lifting 
the closet'S^t and holding a lighted taper above the water-seal, 
and by plying his nose* mod('r.itely-closo to the basin. 

It that hundreds of thf'sc closets are removed 

yearly fVert^ Jjondon houses, on aecouat of the nuisance arising 
from tlie/i^nditions described, and the author has frequently liad 
to advise ;tiih same course in tlu^ country, sometimes wb< n 
the appat'fitus has only been in use for 12 nionths, and witli a 
3-gallon A closet of this description with a 2-gallon iiusb 

I all that il" permitted in must towns) will not thoroughly Husi> 
the trap on all occasions, or even usually, and a S-gollon Ihisli 
will not dp so in the case of all closets constructed according to 
this patt^rp. 

In conl^pdfstinction to the wash-out^ whiU i» termed a wash¬ 
down ciibePt (l^ig. 57), wliich, as regards design, is practical 1> a 
short hoira^jj^jexcept that it is made in one piece of stoneware, is 
now largpiy^i^ecl,. In some of these, of modern make, a 2-gal Ion 
flush wili'attpiSft’lbvariably, and a 3-gallon flush will invariablv, 
wdth prbpWJepve the trap free from paper or excret:i, and 
they are npt the objection:arising from splashing. In 

fact, this .ciiosejb, if properly eonstructe<l after tic 

fashion shown^p'|f^pV^awln with a good depth of .scmI, and 
a sufficient area’of water to provide against fouling 

of the surf^e of the ,b^In by excreta, and fitted in accordance 
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wiUi tbo rules laid down in tho next chapter, compares favour- 
;i))l y with any, including the valve closet, and it Las the advantage 
ov er tlie latter that it costs less than oiie-half. 

liocently anoth€?r form of water^o^t has been brought out 
hy Jennings of IjamyHh} call^ the ClG^IltUty ClOS6t (h'ig- 68). 
I t lias taken the place of another ctOset, called d^ecfOy whicli 
it resembles in principle, and although it iS an axp^nsive ap}>li- 
ance it must be admitted that it is cleanly and has j[)oints in. its 
favour which the latter closet did not possess, The .feature of 
iiiis closet, like the one it supplanted, is that the ascending arm 
of tlie syphon-trap is continued ux>wards, 80 that the water in 
tho basin stands at a higher level, and consequently a larger 
ai<‘a is exposed, and a deeper seal is formed; alsp, the aescending 



arm terminates in a second syphon before it joins the soil-pipe. 
It will l)R noticed tliat this arrangement practically corresponds 
with the construction of the automatic flush-gully described on 
l>. bT), find, as a matter of fact, its action is identical^ Syphon 
ju tion is started w'ith the inflow of water from the supply cistor n, 
bolli by the pipe, A, passing to the rim and by the pipe, B, 
discharging into the descending arm of the syphon^ and tho 
c(*ntonts of the basin are rapidly extracted by that means. 
Siucii the century closet was introduced, ethers veryr Bimilar in 
dI‘Sign have been brought out by other makers. V ' ’ 

In selecting a closet it is important to remember tbe following 
points:—1. As regards the valve closet, only thfe best quality, 
and, therefore, the most expensive, is likely to"*.give satisfaction. 
2. i’ho plug closet cannot be strongly recjornn^euded, but none 
are satisfactory that have the long chamber the plug, and 
all must be fixed with a syphon-trap. 3. Avoid a closet with too 
long a basin. 4. On no account select & but if one of 

tliat class be decided upon, let it he a imsh-dovm. 5,^, Be careful 
to iiotire the plan for connecting with the soil-pipe, according’- to 
the cautions motioned on pp. 119-21. 



SAXITAIiY AXD INSAXITAUV ^YOI^K AND APPLlANt’KS. 

Special cistePDS for supplying the wator-closeb Hush must 
always bo providedt(Qee and in most towns what, arc 

termed water wasto-prevent0rs^ ..wliick discharge H gallons at 
a time, are Rai said, it 

w ill have is hardly sullioit nt 

ev en for cIo^||s^the; constructioni and for any other it is 
far too littl(^,f ’,^|rtien.eYer piossible, therefore, it= is advisable to 
lix a delivers^ gallons,, 

There are m^Hhinds of water waste-preveiiteil%t they 
are termedi^^;, !^ drawing (Fig. 59) 'represents one which dia- 



chiirges by syphon action; it is simple in design, nnd requires 
little description, The water supt>ly is regulated by a ball-tap, 
and syphonage takes place when the plug is raised by pulling 
the handle.; When once syphon action is started the whole of 
the water be discharged, whether the handle is liberated or 
not. ’’'c/'C 

These arel generally made of cast iron, and, to prevent 

rusting, tl|^;«shqdid be galvanise<l. The formation of rust i-i 
very obJectionAhle as it causes staining of the closet basin. T'tn- 
this reason,are sometimes made of Wood with l<'!i(l 
lining, and theitf4^|i|e certainly to be preferred to the cast-iiou 
ones a little more costly. In selecting a 

cistern it is ndpoiriftii^ to notice whether it is silent in action, as, 
many of the^ ate Very much the reverse, and give rise to ( om- 
jilaints in consequence. Often, however, this is not so much iho 
fault of the cistern as of the plumber who fixes it. * 
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A cistern of the water waste-preventer type is not suited for 
valve closet, but an.ordinary cistern witli $ ball tap should be 
•ed, the flush being 

Id by 

means of the/clbset';'p»Ih\':By';,{inrhfn|v#i&X«^C#i5K^ on the 


means ox tne, cioset'; puik on tiie 

bellows-regulator,’ the rate’afc^ 

<-ontroiled > and as it is upon this .thati’ water 

<lftlivered.depends, it is possible to adjust a small 

flush. Another advantage is that with ^isypai^^iis several 
flushes may be given in ra]^d succession,' and^^lS'i why water 
companies object to it, although, a(«ordidg, to''|i^||fefly 
good supply-valve and regulator is not likely to niurh 

water as nine-tenths of the so-called water waiati^^eventers.’' 
The drawing (Fig. 60) will * 
assist the reader in under¬ 
standing this ap[)liarice. 'I’he 
regulator in this instance is 
fixed on a cast-iron frame 
separate from the closet, but 
closets are to be obtained with 
the whole apparatus attached. 

Tn the figure, A represents 
the hellows-regulator Avhich is 
made of copper, TJie small 
tap at the top is for the pur- 
})Ose of regulating the pace at 
which air can pass out of the 
hcllows, and it is this which . 

determines the amount of . • 

water that is discharged into the basin. .By ti^mlngV^lie tap so 
that the air passes through slowly, the weigh'^ed!C, takes 



this is 


longer to descend and close tlie supply-valve, this is 

closed water will continue to be delivered fe)ia<;4l%>^jiiern. If 


tiie cistern is placed as high as 4 feet above tho.'CSldsell a 2-ineli 



Tlie trougl^loset (Big. 61 ) is 
manufaotoriost 'li^ools, public building|^~^li^ 
11 may be ssud to be a combination, of 
common .dush^. It consists of a trougl^lp^ 
which extenaa from one end ^ then%;i^^|i| 


V , 

adapted for 
ySfcfis oif houses. 
M^;clbsets with a 
Jy/cpf stoneware, 
of closets, 


which are simply compartments formedBy par^tmlnsi each havin*» 
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lOo 



Avhich o 
Aiected w 
is an aif 


. 5‘'#f 6'feet above it, 

d^liisVtattk/tSimilar to ^ on \\ 04 


matter," ^l^lif^iiWfficaeiatly close to prevent any urtioles wrongly 
introd^6«^^^|^?^termg the drain. The size of.the'ttush-tunk 
dependis>»'|^tt"^|l^ of closets^ on the syst<^di> and the 

frequei$c^f’^;!the flush is regulated by the, tap hh the supply- 


pipe 




TliO, ti^ti^-oToset system is only admissible on a laTge scale 



in towj^-^With ampJc water supplies and favourably s|tiiated for 
dealing ;with the sewage. It may be essentia]; however, to 
exerci^'V^SspttOmy in the consumption of water,, owing to its 
scarcitj:||if)i;(; because the surroundings necessitate a pUraping 
scheroi^^fbi^hse ample land is not available, in which case 
the in;t^|^lon, of the slop-closet system; referred to on p. 74, 
may, being favourable, be entertained. 

in tni^^4|^,tScts slop-water has long -been used as a llusli 
for the the waste-water being simply collcctf d 

in buck^,;h'^;;|MM^1^ more approve 1 

system nQWf,&;^^iaa flrft introduced,^ome years ago by l>r. 
Alfred since then hundreds of slop- 

■closets ha’^ ^k^ed in that town. 

Recently considerable improvements have been efltjctea m 
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their (lesion, and other towns liave adopted the system with 
rsucress, when compared with the privy or pail systems. 

There are several farieties, of slop-ploseta,. but Duckett's, 
Allen’s, and Day’s are those usUftJly wot , 

Duckett's Cipset (Fig. 62) cons^ts of aid. bVal ;p*^n, which 
readies from the wooden seat to the drain, the depth varying in 
accordance with the distance of the drain from the fd^ltaoe. 

Immediately under tlie pan is a cliamber, the %dr which 
has an annular arrangement for retaining a c^rWn ijuantity of 



water. This chamber opens below into a 9 yphon'ti:m|jii':whlch is 
connected with the drain. The sink pipe di^chargi^^^ on to a 
gully in the usual manner, the outlet from 
AA idi a tilting vessel or tipper holding 3| gallons. This tipper, 
wliich may receive otlicr house conneefiohs, if *iiecessary, is 
balanced on .brfiss fcoarings, so as to canted, it lo tip over when 
full, and discharge the whole of its qontenl^ suddenly into the 
closet-trap. ' ' f : 

Alien’?* closet (Fig.* 63) is constructed much the same 
principle, except that the closet-pan is connected with the top 
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of the drain (or sewer, see Appendix), without the inO'rvon- 
tioiv of a syphon. Several, closets may thus he conii(‘(’t(‘d, tlio 
llusli being supplied by ft tipper at taevtpp end receiving the 
(Irainago hb#es, and a mawlmle, with syphou'trap and 

raking-arm "(te©'p* 64), is at the outlet into the main 

sewer. Thj^^auhole oov^iPis opn, and the top end of the 
tlrain, or sewer, is ventilated by a 4*inch pipe carried 

up above the roofs of the houses; a ventilating pipe is also 
carried froin the top of each of the closet-pans. 


3^ 

T. 

3: 

*w-' 

...i— 

:r. 

:r: 





727:'’i!!ziz!)zz7zi3 


X 


y " vj r< 




Fig. 63. 




To guard against the risk of stoppage of the drain, from largo 
artides being thrown into tlie closet, an arrangement, shown in 
small section (5’ig. 64), i$ fixed on the top nf the closet-pan. 11 
consists of two converging plates which are •directed 
.downwards for some distance, and approach eacli 
other in the middle, so as to form a longitudinal 
opening, the long axis of which extends across tloi 
pan from front to back, the transverse measurement 
of the opening being aV>out iuchc.s. 

The drawing (Fig. 6D) represents Day’s slop-closef, 
.a form of closet wliich has lately come iniKi’- 
Fig. 64. .intp'^favour among advocates of the slop-clo.'.cL 
\vBystem., 

The chief features of the apparatus are;—(1) The tipper is tin- 
receiver for the excreta, and it discharges directlyover th - 
syphon-trap; aad (2) each section of the conne^ng shaft between 
the jiedest^ a,nd tne||jontaitter for the tipper has an incrcaifd 
diameter from abNOfye downwards, an arrangement which lessens 
the risk of matter adhering to the sides. Many of these closets 
have been filled in Wolverhampton, Stafford, <fec. 
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There are ether forms of .slop-closets, but the three that have 
been described ratfy be considered typical of the rest.**^ 



Fig. 65. 


Jie privy-roidden, or even the pail system of excrement removal, 
at the same time, from a cleanly i)oint of vie.w, slop-closets are 
undoubtedly inferior to ordinary water-closets. ^ 




Arguments for and against the SLOP-dLOSKC 


The question whether the slop-closet system may 1i)e\;aec€pted, 
on genorat: sanitary grounds, as a satisfactory^ waj^of the 
<liiriculty in tbe case of towns where the privy Or;;t^^,’Systems 
are in operation is one which is by np ih^ns^lse^ed, and 
authorities, in their efforts to remedy existlng|j^^^ be 
t-areful -to ^Voidi creating others.:^ It may be wellj i^^fore, to 
eunsider the ar^fnents for and against the'sy^tdm ^<^mpared 
w ith water-closet system.- , V 7 ; ,; 

As reg^jcj^s jjKoA of introduction,,it i^ay as a 

fact that ®ttle to choose betwee^^em/jSot the annual 

^ Apendittoj^V^^ ©pfiftthly less in the o^se pt^op-^bi^ts. 

The followfni^ are the chief arguments aTJ^g^ categorically:— 

^ See repo*‘t 6n slbp-closets and trough-closets by Dr. Parsons, “Twen- 
aicth Annual Report ol the Local Grovemment Board” (Supplement), 1890-91. 
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Arguments for, —1. The t^;oublQ .ai34 expense entailed by the 
freezing of pip^s aii4 i ‘='1 outdoor water- 

sets need sloivclosets, as 


lucon- 

eaaily 


'2. By w of a household for closets, 

considerahle. 500 »oirtyls eflTected in tlio cc^umptioti water, 
o. Xheyoliwiie of sewage to be dealt with is greatly lessened— 
an iinport»ni;^nside*^tion, especially in towns where;;it 1^ to 
be purap^^tO J||ie disposal works. » ,, / 

4. has shown that with proper and,, aystematic 

inspedtioii:: 7 r|i condition common to both systems—ine troubh^ 
a rising ,on tlie ])art of persons using the closets 
is, at any i&to, not grpiiter in the one case than in the other. 

Argup^i&nts dgaimt —1. fc51o]>-clost!t.s are certainly not so. cleanly 
as ordinity;ytater-closets, but for outdoor purpost's pwbably nt; 
very sejtldjis pbjeotibn can be raised against tiiein on this score. 

2, Uj|,^onb'tedly if slop-cIosets were generally introduced, tln^ 
iflicu^^J 5 t#tJon of dra1|t and stvvor ventilation would be greatly 
)inpU<jaite^i partly because ot'the lessened Hushing power of tie 

sewageV'-i^.iiilg to ita’diimnished bulk, but rnainiy owing to tlu^ 
rapidit^wlt^'which putrefactitui takes place in such sewage, a 
ennsider^bfe portion, of which, e.specially during the night, must 
iiave rdihiiijiiod in the tippers for souio hours. 

3. general introduction of slop-closets in many case? 

would add'the difficulties of sewage disfiosal. * This would 
ari.se—(tx). because of the difficulty which is experienced in 
al temptink to purify sewage, especially by the earlier methods oi 
artificial,hltration, after putrefaction has been well established; 
and (5), bWin^ to the highly concentrated nature of the sowag'j 
and the >3iyjant of aeration, consequent upon the absence of a 
.'lean wj^^-closet.fiusb, and upon the fact that';iiln68fc of llu^. 
fluid cot^tylbnting, to the flovv 1ms beem boiled. This difficulty 
has by methods of disposal. *. . 

tne^author had an opportunity of conducting 
experimjaii^Jn ordor to ascertain, among othet*. points, wh"thcr 
the general in^bdaiution of slop-closets (in substitutiba for pail;^ < 



a reasonable pric^a^p.oyrihg to the dat chafacter of the. distriri ^ 
the whole of th© to be pumjied. It was dc.‘^ii*uij)c. 


' •A. * .. , 

therefore, on the ground of economy, that the voliinie ot f ew 



no 
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should })c limited as far as possible, aucl, witli this objpcl, the 
Au(li(»rity liot only decided, to sew.er the town on the .scita^.'ito 
.‘^ystcni, but tliey also d^terdiined to introduce slop-closots iu.-^tf ad 
oi ordinary water-closets^ provided it "were fdtind id be practicable 
in every reepfect, but especially frora the point df vie^ of sewage 
disposal. *' ' 

Kor the, purpose of the experimeilts, two stiwts, consisting of 
r)9 houses, were soweipd on the separate system, and each hf»us(i 
was provided with a slop-closet. The following wore the generid 
conclusions arrived at, after several months workiii|^,with chemical 
precipitation and two experimental filters-^one constructed of 
polarite and the other of magnetone—on the tben approved 
priuciples—numerous samples being collected for analysis ;— 
“In conclusinii, J have; given it as my opinion that land 
treatment will be necessary if slop-closets are introduced, but 
even then 1 am by no means certain tliat, from a sewage disposal 
point of view, no lisk would be incurred, as, besides the roii- 
centrated quality of tlie sewage, there are other objections, iit)t 
the least of which is tlie tendency to rapid putrefaction - a 
consideration which would not only intense the difficulty I'vi n 
of land disposal, but which, I very much fear, would render still 
more difficult the vexed question of sewer A’^entilatioii.* 

“That this has been the. outcome of the experiments is dis- 
nppointing, still it is better that the knowledge should have 
been acquired now, before any harmjlias been done, than later, 
and, coiisidcfring the fact that large numbem of slop*closets arc* 
l>eing fixed in various towns in the county, the experiments 
are quite as valuable to the county as a whole as to the town 
immediately concerned.” 

t)n the whole then, for the reasons given, it is more than 
doubtful whether the disadvantages of the slop-closet system do 
not outweigh its advantages, and, unless under exceptional cir- 
euinstances—-such a.s are met with in some manufaetp^rmg towns 
whose sewage is largely diluted by comparatively dbam water— 
tlie geneml introduction of the system is likely to lead to serious 
eon) plications, ' 

As regards the actual injury resulting from frost in fdie case of 
outdoor Water-closets, there is considerable diffieretice of opinion 
among engineers, and it is most desirable, in 4ieW of the pre¬ 
ceding arguments, tliat facts bearing upon the subject should 
be colIecfce<f. ^ - v , d 

T>urijug the severe frost in the winteff of 1895, the author 

^ lloccct biological methods of disposal, os already stated, ha^e tended 
to modify tiiis o^nnion. 
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instituted an inquiry in two towns in Staflordshiro (A and U), 
ihr r<‘sults of which are shown^in the following table :— 


; Town Ay 

Observaticajs, f' . . 

Town By ' l^hipjplypipes, 196 


By Kk .. 

201 b'{"Cisterns, . 
Observatioi^y f Bans,. . . 




Pwfte 


10 

5'7 



s Percentage precautions, 


/ Town A = 12 0. 

t 1-5. 


Of cotir3e^.no reliable conclusions can bo drawn from one set of 
observations, and it is only by repeated inquiric^s, in many towns, 
and under varying conditions of frost, that satisfactory evidein e 
can be olkained; still, the figures are given for what they arc^ 
worth, and tWy point at least to one’ interesting conclusion-- 
namely, that the injury resulting from frost may differ greatly 
in di&treni towns. It will be noticed that^^ in tlie case of 


Town A, the percentage of frozen pipes whicli hurst was mor<5 
tlian six tiipes greater than in town IJ, a circumstance which 
can easily be explained, for in the former town the w'ater- 
carriage system had long been in operation, and tho plumbing 
w ork was of the most inferior description, whereas in the Jatti r 
outdoor ■water-closets had only lately been introduced, and tin; 
jduwbing work was much more substantial. It will bo notice<l 
that although the bursting of^pipes was excessive in town A, 
the percentage freezing was less than in town B. ?Chis is 
probably explained by, the foot that in the former case the 
water-supply was an ol^ gift to the town, and only a nominal 
charge was made for it, in consequence of whicht|||he cistcin 
pulls were i^equently purposely fixed to allow tho water to flow 
coiitinupi^y during the frost, whereas, in the case of town Ik 
no such,jyS^hce was allowed. The difference in fhis respccl. is 
shown 1^'; the felati^^ percentage of precautions ado]>ted in 

each cas^ jhpst of! which were of this nature. 

/ 1 - 


DRAlNAdf Of :Bl‘ABGH'n5E-HoUSEB, COWflBEPS, SXABLES, 

• ' ‘ -r- * ‘ AHD BiOGEEIES. 

The generfd'i^^ in these buildings are defim'd 

the moflel by6-laws i(sep Appendix), but it may be well 
describe a little in detail how they should be drained. 


in 

to 
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All slaughter-lioiises, cowslieds, ind stali^les should Le <li<^- 
rojuKicted from th© should ho })lacf .l 

within the inipcr\nHi‘* 

inattTial, concrete, 

and a lihppfy ot W$^t 'sl^uliil ch'au-,ir,u' 

purpo8es.v^v:,jv; 

The. ora slaughter-hOttSe 'ahoul<l;:8iHi:^%''slight fai: 
from all sides towards o»ie point close to the,'^|tlh6^^igh whit i. 
a pipe shonld be ouriTed ton gully on tho gull/ 
host suited for tin; purpose is one similar , to ,13^.'which 
reprCMcntf^'d on p. ‘.'O, Fig. U, wliich is pro^Hde4Jji?’^tu a • 
to allow of cusy rcinovul of iiny deposit. ' 

The'■4!o<^i®r a cow- 

RiTCTprfrxrni-H’^ shed have a 

13 ,J-X3-CI^ slight :j^ll,^, .towanls u 

X X central slbhllW chanie !, 

“T "[■ which should have uu 

IZ -p inclination towards ti-< 

X * X outside wall,, throu-h 

n E X which a pipe should 

-p ‘ idl ^ --p, to a gully in.the nianL< r 

X , : X ju.st described. 

I . I- i ..:, n v #4TTTTml I|in Stab%.*^ia i.- 

-I LL,- 1 III 11 N in the saiiu 

j, manner, exoopt; that th. 
surface ehannei| should 

be constructodlof Intlf- 
channel iron pi}Kes, coat t- i 
with., a. prpt^fcjyo coai- 
Fig. 00. log, snoh\’;vas*-■ Angu- 

;^imth;r^i^]|a^%n, a:..I 

(‘i>viir«<l with movable, perforated iroU^plutes, as, 1^1 l^proseuitt d 

in the dcawdng (Fig. phil'”^ 

should bo periodicaO^ ili*. 

m'wmw :^ imrnose of waaldng'oatyln^i^shaiimd-. 
4 > |,i g pj j y 3 } 0 r the sake of appe^finB|*l|Om; ^0 iiuliy. 

place of being 

the surface of,ad 
fA4"^jSr >. these cases ■distance, so 

■ . . *f to-adimt i,ass,.s 

', .. through th©'.‘.‘^bslJi/iwSiA^*iibg ^nider- 

neftth an o-dJItioiiul grating. plaO^'a3K>yO;lh«#;>fjw^n covers the 
gullv. on brickwork l.'iid in ehiu©hfc^’'ittiih4 shown in 

Moi'tion in xh^drawing (Fig. 07), or a gully with side iuiet may 
be U'sed. 
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Pig'g’GPies, as tliry are iiiually coublracted, £3ivo rWe to 

l»ut this may at least bo considerably inodifu'd if the 
sMr, are propotfly builfc; oydib»**y attention is paid to 
cK aiilmcss." fot the and it, 

becomes saturated ^itli dedomposiug, dith- The floors 
si I'u id be properly paved with irapervidus bricks or ftsphalt, 
su.d although* iii this case, tho drain may bo connected with 
a ijully placed wi^iin the enclosure, it is more cleanly to inaKo. 
t .0 i-onneciion in the manner described in tho case of cow- 
siiods, ike* 

1 ^ is a common praciicf; pi^^ keepers to allow a Jur^ ' 

collection''of manure to remaiu witliin tlio enclosure, so that it 
liiMv >jo trodden by the pigs, with tho object of adding to its 
as a inanuro/ This, bedsides crcaiut^ a uuisauco, mubt, 
iiijarc the health of ffto animals.* 


CHAPTER Vr. 

DETAILS OF I'LUMHKJc’s WOItK. 

TriK connection of tho various sanitary apjiliances witli the 
oi'uins —that is, the plumbing vrork — lets now to bo considere d, 
and it is bore we meet witii the most glaring dofect|, d’h- 
apjdiances themselves may comply in every respect with Mm- 
principles laid down already, and yet ^ the useful pur[)ow-1 
lor which they have been designed may be entirely deteatrd 
through tho ignorance or culpability of tho workmen employ* d 
in fixing thorn. The public are greatly to blamo'fur tliis. So 
long as plumbers are emjjloyed whether they can show any 
evidence that' thOy possess a knowledge of their work or not, bo 
long will scamped work bo turned out, money wasted, and neaith 
endangered, The best way to correct this is to refuse to employ 
all uncertifieated plumbers, and only ,engage those who po ;sr* ,i 
rocognisedluettih^tes. If there is one branch of work in whi. !i 
the maxim before economy is specially applikablfj, u i 

that of plumbing, /All che<ip plumhing ia hadi ami goodylmfdnn'j 
fnust be paid Jbr, 
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riie $o!i*^p8, as" ii)rfeAdy' tho 

house,-atitila a siCtiation -where it possiliN*, 

from tho'direet rays of the snn, so as to bout 

from expansion; it ouglit not to he larger ^rh^^^,inclj<s in 
diameter, and for the jmrpose of vetttilatidh cariifd 

iiptt'ards, fall size, to ahovo the eaves of the terpimat** 

at a spot well rnnoved from all windows Or It i-i hy 

no means unusual to nioet with soil-pipes 5 or ovon iOnche.s m 
duuneter, placo.d insiih* the house, and, if ventilated fttall, only 
Ity an inch pif>o ti!rminatin<^ at a point where the-fotll gasc^, it 
emits may enter rooms, or even contaminate wa^r fiuppH'-s. 
ICxamples orsucli arranjLjomcnts will be given lat^h ; , 'v 

'Die ubjoction to a largo soil-pipe is, that it presehts a largr r 
surface to ho llushod, and a greati‘r area on whi<dl ^deposit rnav 
takt^ place, in addition to the fact that it costs mote.5. A S-iii' li 
soil'pipo will really answer all rt-quir'ements, th© objection 
to it being the greater risk of syplionage of traps,;a:h accident, 
however, which may bo guartied against; if“Seveeat’^^^jiltbscts uni 
<‘onncctod with oiiii soil-pipe it is Safer to use a |)ipe. 

Drawn-lead Rt>il-pipes are by far the bestf lead 

pipes are absolutely inadinissildo, and IrOU plpl8is/ure not 
sat isfactory, as the interior is not smooth, they very 

ri'udily, and unless they are strong enough to kllO'Jir bfiPi^'joitits 
being'caulked in with ii’ad, a light joint cannot b€> aakdei 'Dn* 
(>i\ly iron pipe, that may be used is a water tnaaili d^’^ umlcr- 
groinid pi))e (coated with Angus Smith’s solution), strong 

enough taalloAV of a caulked lead joint (see p. ll7)^'bppg made. 
Aut»tljor objection to iron soii-pipes is the diffiottlt^ydf'faking a 
good joint between thorn and the lead junction-oiilii,^iip^^ ^d uu 
iron ti*ap must not be uswh , ,, 

The obj^tion to a soldered seam-pipo is, 
faulty along the scam from corrosion tlu¬ 

ll nionf arid from variations in temperature 
ami contraction; of the pipe. An old seairi^;J 1 ^Wji© that is 
absolufelyvporfect is seldorii met with, although^:^lh.workman- 
,g^ip is v^y:%<^;.©udh ri pipe may lost 
? ought to be of uidforrii j^|cM«[S»&^ughout 

and of at^ast l^ibs:, or, still better, 8 Ibs^V^i^fepbr superriciiil 

loot. ' '' yr'/ '* 

With rytard to the ventHatOP, or air-pipe, wfiich is simply 
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•1 - jTitiiiuation upward of the «'oil*inpo, all Wnds in it shouM, ;w 
!ar a-, possible* avpin|ed,l»ut when, accessary to iutroilucf an 
1 C 6^ Ife is a vory mmuu^n 

lu-icdce ^ j^^yr.;tft^iyea|ijai6r' irotiad, in'plttcp. of throui^h tlio 
Vivos of M^^y gpsatly interfering^ the curivnt, 

of air (see ^ If tiiere sho chance tphe a winclow in ibo 

roof noar’:^:lhe pbmi whore the ventilator pietoes the eaves, t l)e 
]npo nmsh:.^]^ cao^ri^^ with an easy bend upwards alon^; the roof 
lo some dikt^hce above the window. It would be less un.siirWtiv, 
no doubt;,'jpot to pierce the eaves in this case but to carry i he 
veniilatiit^'^jpiue through the Nvall and upwards inside the ronf, 
'orijiging^lt ohi with an easy btuid at the proper point, but this 
would ndi^ he a de.sirable arraugement. 

Cowls sometimes pl;tce<l on the top of ventilating pifa’S to 
encourage an upward Oun'ent of air. Kxcept iti wet weather it 
a question whether anything is gained by tln'ir use, und there 
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Fig. G9. Fig. 70. 


is a I'ish^that birds will build in them. The ^ame risk ap[)li(‘s 
Nvhefn the'ends of the pipes are left free, so i,fe is advisable to < mj> 
them netting of large inesh, fixed so‘that ll projects 

u pwsehti-spherical form. 

best joint for a lead soil-pipe is a Wiped-joint 
( Fig. 0^'^|>^^'^Ulifortunately, it is not by any means always i<i' c 
recent work. What is known as a copper bit- 
Joint' {lf^^’^9):;is the joy of the plumber, because it rofjujrc; 
less ; as regards strength, however,^ifc will not 

< ■ u m wiped-joint. 

made as follows, whatever tho.ei?:o of ih '. 
what is called a *‘tan p’o/’ which i-, a 
pcar-.shaped‘1b|oejfe!''ofhox'-wood (see Fig. 70), is introdu'' d ir-!/) 
iho u]>per eifd of the lower length of pipe, and'by jivarc; ol a 
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it is liammered into the pipe, so as to produce a sliiiht 
hul^'in;^^ of the edge, to allow of the introt^etiou of the lourr 
Mid of the upper segment, ‘ which ha^ been rasped down so ;is 
to fit accurately, without preseutiug aivy edg!^ %hich wcju! 1 
i»iterferc with the flow of sewage. ^ Tlie aocoujipanying sci tion 
(Fig, 71) illustrates what is meant. The propeir distancri lot 
the upper pipe to enter the lower is from J to I incll* Jlawn^' 
thus adjusted the eixls so as to insure" ari'acctu^le ^ the no.\L 
jirococditig is to apply a paint composed of lamp-blaclC| glue, and 
wdiitiug to the outside of the two abutting ends, for ahour, 
4 indkin along the pii*es in tin! rase of a 4-incli pipe, |ind whi-u 
tlii.s is dry tlie surface of eacli for a distance of 3 inches i-. 

“shaved” with a special hooked blade (shuve 
liO(»kj, care being taken not to remove ruoi*' 
(luui the paint and the fiiie.se surfitce of le;ul, 
'Du* object of tliia sliuving process is to reu)*>\t/ 
all tlie outer surface of tho lead, So as to pn - 
Kont a perfectly untarnished surface for conta* t 
with the solder, but tho W'orkman muiit be eaic- 
ful not to shave too ilcoply, otherwise the jomr. 
will he correspon'Ungiy ■W'eakened. This beiiig 
completed, the shaven ends aro immediately 
smeared over with grease (tallow) to prevent 
re-tarnishing of the .surface, which would inti'r- 
fere with tlie adhesion of the solder. 

Previous to the above preparations, the soldor- 
pot, with the necessary quantity of solder, has been got ready for 
nu lling—a i>rooess which has to be carefully conducted, so a-> 
n-u fo overheat tho metal, in which case it would not afterwards 
admit of wiping. Plumbers usually ascertain when'thp pro}>*'r 
i«‘!upM-ature is reached hy apjilyiug a piece of piE^pCr to tin* 
molten metal, and the moment tlie heat is sufiGicient to igiiite 
it, ihe pdt is removed from the fire. • , ' , 

The solder is now poured on to the accutn,tely adjustbd pip*’^^, 
and wiped round into the shajie represented in ti|%i|rawing by 
means of a “soldering-cloth,” which must be ^earfed with 
grease to prevent the solder from adhering to it; , It is. never 
iua rs.snry to use a soldering-iron in the case of small pipes, but 
if the joinf^ has to be made in an upright 4-h|ck pipe, the 
fsoldering-iron will be required to heat the surfac^< Plumbers 
endeavour; fay as possible, to make joints/^*niwler hand ”— 
that is, un tho bench—in which case the solderiu^f*iron is seldom 
rri|uu> ».i . but of course “ upriglit joints” (that is, when the pip^ 
is in positiL-'i) have very often to be made. The 1>est materuii 
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for a soldoring-clotli is moleskin, four or more folds in thioknrss, 
full strong linen will answe^tlie pm‘|>Ose. The solder that i« 
for makijjg thu jomfe of tin atid iu the i)ro- 

j.oi tion of of foritti&r to three of the latter: 

Copper bli-joints (Fig,.69), although far iuferioir to wiped- 
ii>ints, aro still freq[u©ntly made, but no plumbing work of ilus 
tU'seription, oati be passed as other than third-rate* So far as 
tIk* tirst Mrt of the process is concerned, it is very similar to 
tiiat in the case of the wiped-joint, excejvt that the bulgiTig 
-outwards of the uppor end of the lower pipe is carried fartlu r. 
"I'lie solder is not melted in a pot, but is used in tlie fon^f a 
and run into the space between the two pipes by means of 
a Jicated copperdron (copper-bit), hence the name. In this case, 
tli<* proportion of tin to lead, in place of being one to tlire**, is 
three to one, that is, three i)arts tin and one of lead, the reanou 
^)r this being that in this proportion it retains its heat haig 
onough to enaVdo it to float into the spacuj. A glance at, 
tlie. drawings will indicate, without apy farther comment, how 
trroatly superior the wij)cd-joint is as coinjtared with the copper 
bit-joint. 

What is called a blown-joint i.s made us follows:—Having 
j.rcpared the pipes in the manner already dcscrihet|, they an; 
adjusted j the abutting ends arc ihcrr lu'utcd by means of a blow¬ 
pipe flame, for which purpose a candi<; is generally used, and 
when suiEficiently hot, a stick of solder is applied, wdiich is wudt<'d 
by the heated pipe and runs into tl)e joint. I’his process 
< ontinued round the circumf<Tencc of tlie joint 
nritil it is completely sealed. It is obvious 
iliia such a joint will bear very little strain, 
and it is only found in plumbing work of the 
worst ^description. 

If irOb material used for soil-pipes, 

the jointo must be caulked with lead, and 
to allow this, as already stated, the pipe 
must b© ^topger than the ordinarj rain-pipe. 

The uppeip pipe is first adjusted ii^to the socket 
of theJbwpir^ <^d then, in order to jirevent thj£> 
inolteii iro into the pipe, a fe# 

rings of are well rammed down into Fig. Tii. 

tlie is now run in, and after¬ 

wards it ikj^^rooghly caulked (.see Fig. 72). The depth of lead 
loi niing th© J^iitt^slmuld not be less than 2 inches. 

It is by np^meanit ah uncommon practice, indeed, it may he 
said to be the usual practice, to make the Joints of iron soil- 
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pi[>os of r*u<iy or cement, but tliia .^pght never to be done. 
I'hcic ;ir(‘ other good fom» pf fdjp eH%p|)le tlie block mi l 
astrag’al, eacfit^^ adapted for tbrnu r 

Nv) >11 the’’$pil-|iripe' IS lei into a and th'* 

liittcr wheix tho appcaranco of the wped^j^olii y t o 

Hpace, however, will not allow of a further do^lpj^^seriptioii; 
tlio.se that have been described are what are witli. 

It is important that tho soil-pipe should be fiiced d^||"on to tlu* 
wall, and this is acootnplislicd by means of taoksi,”v%ich ar*.' 
square plates of thick lead, measuring about ^ inches, 

S()ldi||ed on to the, back of tUu .soil-pipe, and dxed toltihe walls by 
screws, to reccivi; wliich wooden plugs liavo bofn’lot in. For 
a 4-incli soil-pipe, it i.s necesisary taclc^ 

\ for every ]0 feet, although plumbers usually make 
^ two answer the purpose. ' 

Lead [)ipes may be bent out of shapo'. and dcnt('d 
in transit, and Vudbre being fixed tliOy ' must be 
straig’htenedr Thi,s is done? by driving a “man- 
dnl " tlirongli the j>ip»‘. Thi.s is a round.piece of 
wood about 2 feet in length, and of the dlmneter 
. \ a.s the iiiteri(n* of tln^ pipe. 'While this'mandril 

\ peing driven along by an assistant, the pperfitor is 
\ ' engaged in hammering out the surface i^e^Iaritics 
In'- means of a “dresser,” which is a w'ooded itrtp^meut 
of the shape rej>resente(l in the sketch (Figk 75?).; ■ 
Bends.— A good workman can 
Vic. T3. whatever its size may be, into that 

may bo necessary. To do so, however,.re<^i^^fskill, 
so ;is not to weaken the pipe, or alter its cireidar^ form. 
Having straightened the pipe, and removed yalI:"d4dtSi bi 


ll)c manner already described, it must be the 

j'oinD whore the bend is desired to be madoi. be 

tloiu‘ in various ways, but the most usu<d 
m«*don lead to the exterior, having first the 


paint that is used in making wipod-joints, to 

lead from adhering firmly to the pipe. ThOw to 


f<.>rciblv bend the pipe to a limited extent, ahdifclar 


it becomes j^«fertly fiattonod at the bend, it^ 




to be resfcored.'7\This is done as 

hauinuTS ;t)i# ifetdrior of the bend, by:m^sl^f'J?!i^P%i&my,” 
wliiclji is ah elliptical, flattened block of.lehd'^^lteipif iro 
ti.vfd at a alight Single to the end of.a'stmk, at the 

ether c>.il (Fig 74), the operator hammP»s!tttS^"Oroide of the 
pi]H^ on c-ithci? side, the blows being directed towards tho 
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It is <>„ 
diminish ij 
if the 

ciirriedt ^ 

ti m 0, ' 

this ’." 

Jiendsi'; W, '.iittli'''i^ari-’ 
ous 


jiOir use uocessitiitcs extra joints, and for thut 
n'iison it4#^rletter to mould tlio pipe itself to the reqnisilr 
uuiLcle, irf the^^anher described. 

In th^ !C»«e,of pipes xvhiuli are too small to admit of a'dummy 
be ing circular shape of the bcml may he restored 

by of **^hobbins/' which iu*c oval-sliaped 

Idocks^io^i^^j^od. with sotnewhat flnttcmal ends (Fig. 

T.-j). A ^liMiiJtUHSiijsed one is first* introduced, followed 
by lai’i^er-pjje% ind they arc dtivtui through tlie bend 
until itaoiroular shape is restoretl. 

The connection is one of tlm most 

iinportaBtyol'the water-closet littingH, csjjecmlly 
siiice thp.c^^troducti^^ of tlm wash-down earthen ware closet,, 
botweeti'-\v!^1^^^^^ the lead soil-pipe it is ditlicult to Kuuke a 
ja-rfeefiljrJuiiotion. 

Ift th^il^e of ^ w"ash-down closet fixed on the ground floor, it 
is a cohlphmtively easy matter, al there is no necessity for a 
lead cdliS^etion.j the closet pipe may be connected With tli** 
drain itielfy/ In such a case it is better that the joinij^houhl b.^ 
above readily be slfjen, and iii order tha!. 

this |)tfa^|i^|ntoaged, the downward curve of the S must st(*}> 

1^0 fts to allow the socket of tlio drain-pi [»< ‘ 
(Fig. 76). Such a joint ought^to be neidf 
cement, and in order that-tliis may bo (h ixf, 
^ J^ 3 «e^uU.etrpipe from the closet, (the apigot) is hd't In <• 
or'3' inches. If'it, is intended to fix .'t 
on. an upper fioor^ it is better to s< h <■* 
^'^pih which, in place of passing downuuid < 
ItmckwaH^ as represented by tip' 
p. TtiO,,-In some cases tho outgo 
-laade by screwing it tightly nga 



one. 


to 

dotied'l 

daii^od, 


similar fiang% 'which is formed by'tafting buck tko* abuti n 
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-r)f Uk* connection, an india-rubber rii^ being interposed, as 
is reprfsented ill sc^ction by the diPttWing (fig. 77). 

7’he drawing (Fig. 78) represents oi^e ©f/iDeiit & Ilellyer’s 
edestal Hygienic ’' closets, with a ^aiigenij butgb* as sho\s’n in 
tlie large section. ' ' 



Tliis, however, is not a good Jfdnjb, as indi.i-rtibber is perishable, 
and it is'by no means easy to liauimer ont a llange on the h-ail 
enunretiou wliieli will perfectly ufljust itself to the flange of tlie 
clnsct, and it is obvious that unless the. adjustment is perfect, 
:ind the surface of tiie lead flange is smooth and uniform, tight- 



ness of the. joint, which is entirely deptaident u|g)^b the rubber 
A\iishcr, will n6t be attained. * . . ' 

A nother joint may be made, which is hettw tht|aS‘rt^t which 
has just bben described, provided » X6ad*^p|p^'iElRt^ is bolted 
on to the eJo^t, for then the junction being bet^ieji lead and 
It atl, u thoroughly good wiped soldered joint can be made. 
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The drawing (Fig. 70) represents such an nming^'meat Axed 
io the “ V'ortex" cl^set 'pf went & HeUyer. It wilt lie notiood 
that the lea4'outgo'/W/ffo|iJte^^ eaHhenware trap holow 

the wiafcif anvfttttliit will 

i iinncdiatel^S owliig to leakage occhtring^ 

An exc«leii| jhitti, ih^ fnetalMemmik recently been 
hrought oak]:!%' I)oiilton, in whieh a |jortion of lead pipe? is 


t,<tl(iered on t4 tke outgo of the closet by a apeciai process, .and 
til us the adil-pipe and anti-syphonage connections can bo inaih' 
bv means of plumber’s wiped joints. This patent joint adds 
TO the cost of tho closet, but it is well worth paying for. 
Other makers, Twyford for <*xample, make a joint somewliat 
similar to the mHuUo-keramic, wliich also allows of a wip'd 
]oilit,, connection being luado. Possibly it may not be so neat 
in appearance as Donltou’s joint, but .still, it is to be preferred 
to any adjustable joint in which wa.sher8 are ni'ccssary. 

Tn :6xi«g a valve ClOSet, tin* opening into iho trap, the 
Axing of‘%hich will presently be d<*scrihed, is smeared round 
w ith red. lead, and the outgo pipe from the valvo-box islnlro 
d (iced into it« 

As already pointed out (p.*i)4), there* is always a risk of imps 
(f the $ pattern becoming unsealed by syphonage, and t.> 
aroid this it is essential to nx an air-pipe clo.s(; to the top of th'- 
outlet of the trap. All stoneware closets of the wash-down kind 
have now an opening provided for this purpose, and it is ma 
uuuautd for ignorant workmen to suppose that this is intended 
tf»r a soil-pipe ventilator, although it is only 2 inches in diam(d.er. 
If one closet,only is connected with tho soil-pipe, it aaaswers the 
purpose perfectly to carry thi.s air-pipe from the top bend of t he 
'syphon upwards through the Avail, and connect it with tho soil- 
j)ipe ventilator, but if two or more closets are connecti'd, a 
special ventilating-pipe must be carried Up to above the higlnst 
closet, where it may then unite with the soil-pipo ventilator, 
havings bW^e way, received the various air-pipfea from each 
closet ,is the beat ma^rial for this, as for other aii- 
pipeij, joints ought to be wiped. Here tho diflicuH v 



branch junr^ion with the closet, and seal up auy 

opening j^rovided for the purpose in the eartluoiw -o ti 

part of the ^pairaius-^that is, whli the above exception, when a 
rubber-ring joint may be made * 
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'I'ho valve^bOX of a valve closet ^jvight also to be ventilated, 

. • ^ .w. aA^ M. Al. 2 mb .. ri MV 'lAi'Jmi id ''«!! MUMdalr* •« 




when siop^^ter ,k'. thrown 

quantUj^'^f’Wfttef/is suddenly discharjEf^/'-^'J'/*^^^^^^^ ^ 

The iiiiicluonof the soil-pipe with the dr^bj&fTjiit's^ siinnle 


The junction of the soil-j)ipo with the 
a matter m WJany workmen seem to think; aM'Wfi' jiffien mad.* 
in a vory'thulty manner. The usuid practice}S:t,d|^w€Kliice tin* 
plain eki of .tho soil-pipe into the sool'et of tke‘di«tp‘^pe, ^ 
joint heiii},^ ralidc with cement in the ordinary way|^^;Mwever. 
is not sufficient. • , 1 -'; l 

']’he acconi[>anyii»p; drawing (Fig. 80) shows V.^^^W^t inethod <>i 
making this joint. It will bo noticed that the.\jwihJ>ipe is 



Fig. 80. 


jirolonged pP ft little distan«i|. Into the 

lr;ul ilange ak^ch^I t-0 it which rests on,iVf5f?^« 

t1u‘ jointWade with cenmnfe.-f 


out, 

tliat. supnlles ,%|ttki«g ^ water, 

ougiit 5.0* be sufficient size to 'jhsu^.; iat goodtj 


a 

™|^which 

of 

fe|^1ntcd 

pif'WstCTn 
lush. The 
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(liantcter musl 
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ryjoe-pipo 


V me»n»-\or i««jr..^i-,r^.^, l>ut 
ral>bf»r Cttw lsri^'iSow.thado >which Jia^ the'waifM^ and 

they last:, 

In the We ef* e vftive closet which is provideii wli an over- 
liow ^see^,pl.,97), fre<|ueuily trauUle arioes oWAjug its Oeing 
wrongly‘Constructed. . ' ■X'-r '/fk''. 

AU oV0r0oir-*pipes^ wherever they may come from, mW h<^ 
carefully followe4 up in investigating into the sanitary con¬ 
dition of a house, as it frequently happens that work, which 
would otharwise pass muster, has to be condemned because of 
faulty oyitfriJows. One method of dealing witli the doset ovim - 
How "is to connect it with the valve-box, as shown in Fig. 51, n 
Byphon-ilj^ .being interposed in all qase^i. Another method is 
to carry: it into the ventilator of the vaive-box (ae^Fig. 8l2), 

In cK any leakage should occur, it is necessary to fix a safe 
under valve closets, and hero Dgain the overllow from the safe \.~ 
/ ■ ' often a sourew of danger. 


owing to errors in ijixiijg. 
The safe itself should h»‘ 
made of lead (4 or 5 lb, to 
the superficial foot), the. 
Rides beiM formed by 
Fig, gi, turning ujpftl^e edgea to a 

de[>th of about 4 inches, 
and aoI^eVirig each angle. If the, closet-trap i$; below the, 
floor, ^hich ia generally tine case, the edge of opening 
in tho of the safe, through which ^he- outgo-pipe passe.^ 
from ought to bo carefully soldered to the tnif- 

in th^/il^^er,,represented in the sketch (Pig. Sl). Hound 
the'^SMS^;J|wSibot^‘through^W:^ioh^ the outgo-fipe from thy 

dodge, abioui an inch or so wide, is fornie,! I, 
by 1 ||;f 4 ?^WOod, and the floor of the safe ia'haninuTe(i 

dowttj^^^^^dgi-^txhe inlet tO the trap is then introduced a 

of its bdlig iafted over the edge o'’ 
the applied, ail roundi'^as iarepreHcnU‘d. 

In may.s^rve the puir|)ose for whicli it i- 

it^ overflow-pipe should be, htrg«i 
enough W^i^|pm;'-’possibie ■ overflow ’vjater, should any 
accident happen Id tfle, i^set. The J- or even Ihe i-inch pipu 




A Aj AnU-sypi.jn^ge pipe 4ir };ipp from v^lve Sot. 

Cf Uvt*iuu\\ f'viu suftt, 1; U\viliytt from La m into air pip« from \al\e l>ox, 
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that is usually fixed is u'^floss 
for this purpose, the projK r s /<5 
li y or 2 iuobes, Plumbois 
are apt"^ tHat if a tny) 
is fixed oil this cwrerflow-pipe a 
may he taken anywhere wnh 
safety, hut this is a gross mis¬ 
take, for, as it will only he m 
use when the closet is o\it of 
order, the trap will invariahly 
be dry, and, therefore, nof a 
trap. It used to be a coninion 
jiraotiee to connect this o\ti- 
llow to the old I)*trap, but, 
from the account given of ibat 
appliance, it is needless to siy 
that this was a wrong prom »1- 
ing. It is equally wrong, of 
course, to connect this o\u- 
fiow with the soil-pipe, as i-? 
oUeu done. The proper Out¬ 
let is into the open air, dirot't 
thiough the wall, where it 
slioiiid be cut short, and in 
Order to prevent wind blowing 
through the pipe or birds build¬ 
ing in it, a copper hinged flip 
ought to be fixed on the dis¬ 
charge end. 

The accompanying sketch (Fi j;. 
82) shows the proper nietln-d 
of connecting two or uioic 
closets with a tfominon hml- 
pipe- In this cai^ ttro clo« *ts 
aiNS shown, the it|)|ier one a 
valve closet, and thelov^er one 
a wash-down dlosefe with P- 
trap. 




plumber’s work. 


So much for water-closet connections; we will oonsl.h'r l.uir 
tli.- mnvii iiijual faults met witjj, sonte of which have alroutly Uct u 
alluclctl to. 


• Sink Connections. 

Sinks may be lined %yith lead or tinned copper, or they may 
constructed of pottery ware. The la.st are the most cleaiil \, 
hut they are very destructive of which is very likely 

dup against the hard surface unless greater care is ohi^rved 
tli.iii servants usually exercise, (’opper lias a moro cleanly 
apjiearancc than lead, .and it is more durable. It is a mishikt 
to economise in the tl»ickriess of the metal used, as So litth* is 
11 quired that the diOurinee in cost between 8 lb. and G lb. b-ud, 
lor example, is not worth any consiileration, and is inor<‘ tlian 
balanced by the saving in repairs 

It is a common<^|paistake to suppose ^tliiit the wnsteqdpes from 
.sinks ne^ not be trappeil »nside the houso provnlcd they 
are cut oif over a gully-trap outside. All such pipes should 
hi\e a syphoU'trap fixed iinftiedintely under the grid, witli a 
sen*w cap at the lower end for cleaning ]>urpose8 (sco p 
'riiey should be fixed at one corner of tlie sink, at the back, and 
tlie bottom of the sink should have a sliglit slope in that din-c 
tioji, so as to insure that all water may drain away. The waste 
I'Ipe at the junctionvof the sink ought to expand, that is, it 
ou^'ht to be funnel-shaped, with a diameter at least an iu<‘li 
I irg^r than, the rest of the pipe, so as to allow of a grating being 
i'x(‘d without diminishing the possible discharge. This grating 
should he sunk in a cup below the bottom of the sink, which i-' 
lilted with a plug attached to a chain. This plug is useful foj 
Hushing purposes, as the sink may thus llo periodically tilhd 
witli watey, which is allowed to discharge with full force throuLdi 
the wa$te*pipe. An overflow^ipe large enough to carry off ili.> 
amount of vfafcer that may we delivered from the '^ervicc-pip^, 
sliould it accidentally be left runnij^ while the wastes may b* 
closed, ooght s^so to be fixed near uie top, and either ftirm d 
through i$e.'VSi(l^r connooted with the syphon-trap below. 

For sink# on!inO'ground floor, the waste-pipe and syphoTi ir ip 
may be ^Wghout, but in the case of draw-nff winks on 

up}>er fldo^/lt'ir'ndvisable to use a IJ-inch anti-D-trap " foi a 
H-inch WnSttJ a# a precaution against syphonage, and in such a 
case, as an additional security, the waste-pipe may be coniinu- d 
upwards as a ventilator, with which an air-pipe from the top of 
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On s^fhon mubi b© contiCCt^^, as ilwScnbcU un^kr soil pe 
v< iitilat.oa (s«o p* 131j|, 

In niOs% houses the vator-cJoset Is ttse3 ft 'ind 

-with oi^dlnary dtro on tho part of servants, thOro is no n s *i 
why it should not bo so used, althouc^h it t» hardly possiM > > 
iiiHuro this Jf the st.it is hiu^cd, and the servant ^xll tuk* tl 
Rouble to Jtft it and cwijdy the sJojvpail into the pan its< it i t 
iiutsAco netd esptciallv if the clo&et-pan as sp» n \ 

dt stj^netl (oi (he put post, some are, by having a broad m n it 
<» ‘Mabit top ’ IS It istiruitd, thf surface o^ which falls lu 1 
dm t tmns tow iids tlo 1 isin tor spl ishinus to drain into it 

‘'lop Slid s, howtvu, ire now tiiquently hxid. II ' 
consist ot a basin, ♦ din r of c isl non enumelied inside Vlth whiiv 
poin 1 on inann 1, oi, bi tti r stdl, ot eaiihenware, and the <oii’ < 
tions m all lespn ts ics< n^ble those of a wash«<k>wn closet, (\ m 
til it the M aste pipe ined not be 1 n j;er th in ifoin 2 to 2^ im hi ■> 

On account of the gif at diingii nl bjphonage fiom ti 
Tuoinontum of watei tint is usuaH^ discharged m thiacasc, i' is 
most (ssential to m ntilate wasti pipes, and to connect the top < t 
tin bjphon with the ntilatm ly means of an aiivpip© the tall 
di uncti i the pipe itii It 'lo u>oid the ri«|c of soap, scouring 
I loths, Ac, entiling the waste pipe, it ought to be protectid I \ 

A I OSS bars of biAss 

AH slop binks ought to be pioMded with a water-flush sinn u 
to tliat ot a Mail i (loset, and each time the sink 3S used it ou^l t 
to be tluslied, otlurwibo it is certain to become tbuL 


Urinai:^ 

Ft i«{ well, as far as possible, to avoid Uldltals wiihin 

liouses but^whethrr inside or ot^de, noi^pcotiFSl a#i*N^fici)i 
tin tn uidess an ample water-flunk is provided. It Is impoit lut 
i’->> that all parts of thelpparatus with whioh liiomriiie coriies 
m soutlet, should be exposed to the Ofh|trWiso oorrosir n 
w 11 soon occur 

Perhaps the bast system of flush is thfttwMch'iS connec'cd 
w ith a trcaril% h|>o» which the person uaing the- urinal stands, so 
til tbe hrino enteia the waste-pipe wetf dllnlod ^th watei 
lu uhhticJi ih this, a flush-tankmth automatic^ichftrge ought 
i I f connected With the basin or surface to be flushed. 
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t 

disgusting nuisance that arises from a badly tluslu'd 
uniud is t!oo well kaow,j{Ib,t<^^ it i« always 

colunion 

;;t.itionS. 


, ji9.iaenta ia 


i 8 , but 


various iiaao^g tfte numiifeco , 

^paee description of to say 

tliat, givea # go^' stipply of wat^jr, and a free hand'lil regards 
••xponditn^^^.ttO dilfioulty need be experienced in abolishing all 
ih<i cvila^^sl^mted with them; at tlio same time Xjo amount 
of freedojn with regard to the latter requisite will compensate 
fir an ab^c^tice of the former. In otlier words, without a 
j'lentiful use of water, all appliances are unavailing. 

It ia unnecessary to say that all urine basins joining a conimon 
waste oughti^to have 3o}*arate syphon-traps, properly venfcilafcfd, 
aiifl that the' Vaste-pipc should not bo directly connected with a 
drain, bdi dwWge mto'a gully or other suitable trap. ^Als(», 
the walls, ^d more especially the lloors, must be uou-porous; 
wood doork ^’quite inadnii'-.sible. 


* y, 




r>:^v '^j'. 


Baths. 


As batl^^are fr^uently fixed in dressing-rooms, it is of the 
utmost impbri^nc^that their wastes sliould he completely dis- 
coimected from th^ drains. This is done iu the manner recom 
TiK iided In case of sinks—that is, by a syphouAra^ being 
fixed to thn waate-pipo immediately beyond the discharge valve 
hf»x, the tdno then pissing through the wall to join tlm waste- 
pipe, which/may be common to other baths or layntbries, and 
which mn|t dischargo below on to a suitable trap, and he 
continued"W :a .ventilator of full bore upivards tdi above the 
roof. to prevent syphonage, mujiit; 

omittedl.^^^iild.'be, of the same diameter ai.vijii^^nctif.ji 
wa8tq-pf®^^wiii9li''it should pass, frotn-|yj[)oiiitt^.,^iP|ec 3 iat(dy 
beyond'.air-pipe of the mam'W'aat^ provid'-d 
there abovovv The best tf^ajp/to us*: 

i^ltea, the,bratt<^'-pipe-beii^ 1| inches, an^ 

Ci^uat be carried thr<itogh\the waU, when- 
‘ * tsuri hinged ceppCri, flap being fix^ d 
. le idr ft-om blowing up the pipe. A a 

' 1' _ i . 



it shottlidfi 
on the 
protectiosi 


^ideni,n safe maybe fixed under 
i Sellyer. 



! 


l I' \( {;( sh ^ \MT\T10V. 


I 

tii> luth, >si)ich luusl b(* biiiiilHily or nUhrr ou< n r ’u- 

iijiior to a/j'HVfT both puqwses, by tho uv<:*riiovv p.p* 1 ' j* t . 
baili bemg carried to t|ie luouth of the waste-pipe iiorn th- u 

Lavatohiks. 

Preolwely the gnmo j)r<»cautions rouat he oheerv<‘d in fx , 
lavatwD^s us bt‘<*u (l<‘'>ct]b**d in the caao of ba|,hrt, aud t 
frumn niay uiii'wor for both, provided it happ'o > 

bi* /•ouvenieiitly plat ( d. If more tlmn one lavatory M$iu sli<i> 

)te connected vvitli one TAnstt-pipe, it is necessary that « l 
biutiiid be ^e^)lnlteh fra|)}»(<l, and e,u*h trap ooii^ht to be pr<»\! i 
With an an pipe lo present b^'plionage, as ia shown in ti 
bketch (1 ly;. o.'Ip 



Fig. s:i. 


Fn thoi event of tho waste-pipo being common to other la^ i 
tone's or batlis on upper iloors. tho air-pipe, A, A» Ought not t 
be connected, .as is sliown in the sketch, hut it shoodd be carte d 
to above the highest junction, for reasons already explained n* 

t} 10 cu^o%f soil-pipes (p. 1-1). ^ 

» 

CiSTEUSS. 

The matoriidaof which storage cisterns shonioho made^ as ell 
a« the positioDi in which they should he placodje^jhim their pro- 
\ I si (in ia nec^wy by ivasoa of the wateivanpp^ Wag au inter 
mutent one. has already been disouased, atOd the importance of 
ii. < yHIH^ service-pipe to a closet {slop-sii^, nrinal, &c ), 
oirc^^JPIl tUc storage cistern, has also been pointed out (p. -U;- 



won 






1 'JO 


cistern flows 


G or small, 
jfelio oveiji 
to tlu'm 
^ Js,, Will Is, 
with 
‘S^irootly 
t tjrains. 




overSows, They 0!ie^J4 
'fSbsi reckless manner witli «<;■* “ 


It r,(>w reraams* 
fl'Mlt with. It 

^,*M>nUi IjG 

tif the bsiH 

uii'l iloorsA' 
in cona;fe<ta( 
iMiniioctcd’lllt/ 

;uk 1 Ihui 

of wrtter^l^^^. 
trip iu of the ov^orilow, ho fondly unsginos that all is 

s ill', forg^itiisif that tjji© only occasions on which such S^ntp eftn 
bo ropteiiished with Water is when tho ciatom ao|uy|y doiiS 
ov,'rltot;^jp;0tti oceiinx'nco which never take's place so Ihhjgf us tho 
fittings arn in nrdcr. Tlio only safe way of dealing with thosi* 
as with; glil^ 5 ?#rfl 0 ws, is to carry the pip© (whicli ought to b<- 
large enmtgh '^ carry oJi* tho greatest jiossihlo intake of water) 
blraiglii the wall, where it shtiuld be cut short, a 

copptwjh^j^^ y.alV© being fixed on the end, for reasons already 
''py HU<ih an arrangconent, tho worst that can happen 
is the ^ fetrouin of w'ator o%;to the pave 

inont’^, 3 ^S^ wlow^ and this may at onco b stopped by turniug 
od'the means of a tap which ought always to bo fixed 

on teryitfO’pipe, until such time as tho fault may bo 

It as a precaution against fmi, 

al! watei^iil^ ouishie the h«us« should be laid wolf below th 


durfaco, regards pf|)es within tho house, tho. .following 

inatrucll^n^^^ duwn.'by Mr, Hellycr ought to be _p'bseryod •” 

.. ^ be fixed on the external ^or pa tho 

. ' ‘f.. / . n .11 • ill .. 1 . .... ir . . i X 


•‘Xo 


Wh#:' 
instdpi 
penoi 
fixed ^ 

.Si 

wall: 
waU^i 
lil>re*.;j5 
boxesv; 
could di 
reach 
leave 




should bo fixed ofi 
Ijiever on the main walls^, 

^ extbrnai walls, and roaej ^ 

, ,jl*^de the house, fr'ee%»'#^:%ater lu 
:<s 5 sitef'.down cm the internala umi.-i 

Pocoa-nut 
oxe^inj,'.And th-? 


ihpttld. b^ _ 

we ■ mdtii 



pjt<r JV’-' 
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t-hf ]»i|r nhould be bound round with two oi/thno th!< 

<ji ;;Mokiii, and then be eoverod over,with canvas, to it 

I nun Irost; the fi5oJ4 ^ir coding ih'throtigh the overflow-|'i[.'- cf 
tiin safn, ftiid Rowing upon ftn unpr^tec^ would > > iri 
in-iun it,*‘. *'■ 


Examples of Iksaxitaby PLUMUrNG. 




Voluih\es might hf w'ritl(*n roaccrning defective pluinhni^' 
work, it ia only posiHibli* liciv* to cull attention to those delf is 
most cormnonly met with. From vvliat has already been ''onl, 
the reader will have gathered in wljufc direction he has to Joi'k 
lor thorn, but, as a ])re]iininary to such an enijuiry, it is well io 
point out that, in investigating into the condition of the drainage 
any house or pnonisey, noiinng must bo taken for grantfo, 
the <>fifjuirer must satisfy himself regarding each d^ail by ]" r- 
soiiul obsorvutiou. However likely it may appear that 
arc as they seem, or as they are reporte<l to be, it is jro.isil ie 
that they are not, uml* mueli moiu'v may ho wasted, and eMra 
<‘xpenditure incurred, liy a too hasty conclusion being formed on 
(‘videnco is only pr<\siHnptive. Owners of property often 
^•olnplain, and juslly so, that notwithstanding extensive altera¬ 
tions carried out, it may ho, on tlio advice of an expert, former 
miisauces continue as bad, or even worst? than before. Too often 
this is to be attributed to ignorance on the part of the advi.ser, 
but it also frequently results from a careless investigation in 
tlio first instance. It is a gulden maxim, therefore, in all 
such (’uquirie.s, to avoid forming cortclusions except upon full}- 
a,si*«Ttallied facts. 

'Die follow'ing authentic history well illustrates the inqiort- 
ance of what Iuih just been stated. In a modern house, undt r 
wldcli tho main drain passed to join the sewer,, donatant f<»ul 
.smells were experienced, and a considerable are^ of the w’all. at 
the point of exit of tho drain, was found to bo On the 

«irain being exposed, it was found that leakage at 

various points in its course under the baserueiii^ltbor, and a 
dc}>osit had taken place which almost completely bbstiticted the 
])assagft of sewage. Tho^rmnedy which vinis adbjil^^bonsistod in 
rclajiim the pipes in concrete,* with cem^t a vemtilator 

being nied at both ends. Forattijo all but it 

was noti«^':l^a^.,the damp condi^bn oC ihp ^ pace of im¬ 
proving, and, 

iht‘ ground waa^i^pened at the point where tb«i d**atii passed 
<tut, wh^n,hat ought to have heen found o^t al first was die- 
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.'M\ PTf (1, narafly, Uiat tlio pipes W(*re not continuous tUrfui^'h t in* 
w.iU. but stopped short on ei^er 8id«,;^o intepeniuj^ [*orti.tu 
boiiii^ by tho holo wh^;Soon the 

brirkwork- ' At tot “ ihw pieee of 

A<.i k was overlook^bas the pipOS whor© they joined th© wall ou 
>u.{h sides hud jl^en carefully cemented all rounds possibly in 
this case it 'tt-ould have'been better, in place of relayitij^ the 
rurthoiiwate pipes, to have substitut4^d iron-pipes with c&ulketl 
load joints,but what was done would have answered the purj>osa 
h id the want of continuity of the pipes been discovered by a 
iiiort* thorough exarairuitiou in tlu* first instjince. 

Till* following are a few examples of bad workmanship met 
witli in the author’s experience :— 

IIX a large country house, which had been what was termed 
tlioroughly overhauled ” uhout nine years previously*(aUhougli 
the only trace of new work that could be found was the dis- 
-jounection of the various sinks and rain-pipes over guUy-trap.s), 
the following, among many other defects, were found :— 

In tlio first place, all the drainage of-the establishment, un- 
duding stables, pig-styes, discharged into a large cesspool, 
•apable of holding about 10,b00 gallons, situated in the stable- 
yard, within 20 feet of the house • adjoining this was a large 
>oft-water tank, the overflow from which di.scharged direct into 
th<* overflow-drain frotoi the cesspool. At various points in the 
.'ourso of%he drains, which were 9 inches in diuinoter, miniature 
eesspools, in the shape of dipatono traps, were constructed, and 
in the midst of these, within 30 feet of the large cesspool, the, 
well wliich supplied the drinking water of the household was 
situated. The pipes leading to the cesspool were jointed with 
Cl inent, but the drain wlxich cfivried the effluent on to an 
adjoining field, was constructed of ordinary agricultural drain- 
jiipes, without joints. As the well (which Was very deep) and 
the cesspool were built of pervious brickwork, and as tin- 
subsoil wa^ it is needless to say that, on analysis, the. 

water proV^d to be little other than dilute sewagCf although, 
under fhvieiui^ble circumstances, the i^uality would have hci-n 
good. S^,|uuch for the external arrangements. ,Within 11n- 
house, oy^.<^ 9 !^iyabld description of ba<i plumbing was t(» bo 
found.where the water*closets were fixed, on*; 
ftlxxve eervice^ptpes;|rere carried direct from n 

large roofewhich''was ^filled by a force-pump 

from the dr^kmg, .water'also w:.s 

drawn. iSe % from this cistern was connectrd 

with the 5oil-pi|ie, which was of seamed lead, 5 inches in diam< t* r. 
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The hoii-iiipc placed wjlt^tt.tlicJUpuibCj itAvas uuventilah M, 

variou.s {■! »i M .•, 



ix- ,n 

. >- T ■ V 
' '•1 

,■ • / 


'k. I-' 


em&i^ 
the sol) 



,et, wiih 
ill ea ii 
ms with 
at rif,'liL 

angles, and is^riy .on a (}*‘;ul 
level, tile i^OSult that 

each contAinki a ilhiy deposit. 
The overflow-pipi^ from titc 
safes, E, which i|i tlii^oase had 
plenty of work'^ 40)i < 

the faulty of tin- 

closets, joiihid ’ jtljip soil-pi}> 1 ^ 
junctionK beyond tkd' closet- 
traps, and so apted m vemi- 
lators connecting dthe soil-}iipe 
and drains direct; with ihe 
• house. The soil-pipo joined a 
9-inch drain, 0, coiifi^<Jted with 
a (lij)Stono-1^p, 0.; is need 
' less to rpmaril:<tkat^ apart from 
constru^on, thp ^i\’jmUhig 
work itself of^he wors^ 
description. .Xhoijpfecompanv- 
ing sketch (Fig, $|) i:ei>re.sents 
the^loKet' connections tts (h - 
Rcribed above/Wt: it by m 



.‘i’"' 


was 

C,^poBea t.. 



» large lionss by » pltimber who Wils 
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1 <Kl 


,t. fvervt}ung*m >» 

uner Vhieli 


1o put. 

:i uiauner t w rk- 


In thw’eiK'iPWSa'vaW'aoisA'-li^^^ fe'i> 

Knbstitui<a;W»*E^a‘p»tf flloMt, «fl<l * jwith ft 

^ H, O^^erflow from ciatern joining bofofQ its junction 

_ #Av iw. *.■* i'..*-^. i . i.K._ 



/yfetotpatori?) to aoil-ptpe. sejs^nr ; the 

othef , noUftfections, 
however, wew left in 
their original state, 
with the exception 
tliat an air*pipt‘ 1.^- 
inch in diameter was 
carried from t^et j}»of 
the soil-pipe, throujjli 
tiio wall, against the 
face of which it ter¬ 
minated about 8 fe(‘t 
C, Overflow nar- above* This air-pipe 
rowed by smaller junction with 

‘S. OuIk^. , '•'f «'y- 

" ir vctitilatii^^ tailed to 1| inches by 
pipe passing out a short piece of pipe, 
with downward iKifbre itS exit it 

received ih» overflow 
from th^ ^ large eer- 
,vioe-ci»^ra above. ()f 
,; CO^urae, tli<i( : effect of 
‘ such an arrangement 
for ventilation wouhl 
I a$ a matter of fact, it was afesolu^iy so, for, 
.,^ 3 t wall, the pipe took a downwaai^ in place of 
fprtnlrig a bend, wiji<^ at thb time of in- 
’?]^.^ater idischarged from the cisiei^n overflow, 
^laiiipn of the plumber to ^trap the air-pipc, to 

alopg it* he*epuld not have 

#iMi' no doubt ahodt j^#wi«ter Ix int; 

by 'ihean-s of ;t 
have constaniiy 

.^>ef*'#fil^WerdoW‘pir>o. The cistern overflow- 
pipe was diameter, but it also, before joining thoHoil- 
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an 

spect: 
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pipe ^ f aiiiator, was curtailed to || iuches, aud in its course wit hli. 
tijr- wall an old l^trap was Jxed. ' \ 

'Phis by uo lueius exhausts all 0{e in. connection, 

with this Water-closet, for, ott eiposm'# t%' !lrai^;’r^wcen thr 
house aud the s^hon-trap referred to «3>ove, 'ii'Wdii found tocon- 
Histof odd pipes, 4 inches ami 6 inches in diameter, united indis 
criminately along its course, some of them even without sockets, 
and those that had liaving clay-joints, the result being that, 
notwithstanding u good fall, the drain was more thau jhalf full of 
deposit. One W)uld have thought tImJ, before hxing the intor- 
ci>|>ting trap a few years previously, the condition of the'drain 
W'ould have been ascertained; but experience teaches us n(»t to 



inarvol that no such investigation was'iuade, and;1^o,proWbilit^ 
is that had it taken place, little good would roSultcnj. 

(Sross mistakes are often made in the drainage ^df lipuses by 
per.^ons whc^posscss only a superficial knowledge:;©* ih© subject, 
and wlio, without understanding the priudjdei^^^O^eavour to 
improve upon the established jmactice as ,ttud;;dowh;'by abh^ 
sanitary engineers. The above .sketch 

of \vhat wa\met with in a house recentli^uil|,'it^/^^ to the 
platis, un^'. under the superintendence,, ofAs is 
usual in such cs^esi it wa-s supposed by the house 

that, bejng a naodern building, all the is^iUi^ 
must ;!e''essarily be perfect, and on the occorrened of diphtheria 
in the house, the suggestion that the drainage might be at fault 
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v-as lidieuleJ bj* him. TJie foliowiia^ fimuncj otju'r faults M. if 
foumi >-4uiiimd»a^y windows lli<« 

?>}*’*' **> A. <hs 

ch'^r^red cbn'nfectwl wirb 

i\n^ W'dr 15’,l^t'61f WR^4,'^ypIi6h-tm]>, and 

tbn .4 d^noe | or 3 feefc on tho ImtiWsiido of tiu* 

trai>, '«'af;freety. dpon to tlio aiirface, oj?cep4*for f^ ^erforated iron 
^rratingf.::,,; , , ' '.; • 

Tliore not much fault to bo found with tho conMructi^m 
of the dtiin, tho trap was proporly placed, and it was right that 
the airdniot should be whor<'it was, altlmugh its continuatioii 
nJong th© drain was unnecessary, (hi lifting the grating, how 
ever, a solid fdthy deposit was fottnd, extending along t}o‘ 
bottom of the channel as far as oould Ik* soon. Also, on inspert- 
ing the Roll-pipe at its open t<»p, it, wa.s foutul to be thickly roatrd 
witli.a jiplid mass of fseoal mntior, tlm stench from which wu'^ 
most offensive. Here the fatal mistake was made of ovordniug 
the disconnection of the waste-pipc-s, and thus, to a large e.xtenr 
losing the benefit of the fln.sh, and oNiposing a needlessly f«ml 
.soil-pipe hnd drain at a j»oinf imrnodi-aely under tljo windows 
Jn addition to this, and what avus far Averse, the untrapped 
lavatorjte^aste-jvipe conducted the foul i-illuvia issuing IVoin 
the to|^v the soil-pipe direct into the hoiiHo. The depo-sit in the 
drain no doubt W'as caused as folloAvs: --Kich time thowab r 
closet was ns^d, a certain portion of fecal matter was splaslu tl 
against th{^:e3)iC7|^ tepu.of 'the e^/cn snil-jnpe,-C, Avbere it 
adhered, and formed a rough surface, on Avhich further dcposlf, 
formed with each use of the closet, until in time projcctin- 
portions were detached an<I carried down to the drain by a flusl^ 
whic}^ by reason of its being inlerruptod, was not sufBcient ( •> 
carry the soHdhnafctev onwar«ls. In this way things went from 
bad te^ ^^oirae, until the drain practically *bei!ame an eiong.itdi 
cpsa|^l|’i^^ntilatfe4 iJito house through the lavatory west 

—^As already pointed ottt, it is \frv 
dc8ii^^|^f|piy all dumb ends of draim^ should b© ventilated. T1 1 - ■ 

87) illustrates the importance of u'^iug 
fet* the purpose, owing to the irndm, y 
to ease of the latter metal, 

^uesttbn, the architect had l>ecn most I;ivi'-,h 
in th^/®^^m|h,^l^^tilating*pipes, but, although they prestmt I 
an and apparently provided for a very fr*‘<* 

circulatfo^'»5a th© drains, when they came to be iusfjcoft fl,. 

it was foujidJ^t^iit^ with one exception, namely, that wliidi was 
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'•'.iiricctcil witlte the 8oil-|>ii>e> ell*havc Wen 

rt'aKon of 

iron _ 

tile pi^ip^'/fii^^iiMyecaied' 
fallinj|*»te4 at'the 


Mfote4 at the aiij 
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IjSXSM-; '■ 


<**»■»« 


the prpey’-^k^.if'©merged from'’ife .i' 
ground,'compact 
Kcveral inches in depth. The reason 
why th^ satno had not happened in 
the case of the soil-pipe ventilator, 
was that the water-flusli carried the 
rust oQ’ as it collected; from this, 
iiowcver, it must not i)c supposed 
that iron soil-pipes are desirable (see 
p.iU). 

It is a common though a bad prat> 
tice to make, use of existing rain- 
Avater pipes aS soii-pi|*e and drain 
ventilators, tliercby liberating dnfin- 
air immediately under attic Avindov's, 
and probably from pervious joints in 
the pipe as it passes the loAver room 
Av'indows, In addition to this, during 
vain,^ wlmn upward ventilation is 
uiosl needed, the down-UPW of water 
<.uiVOrta these pijM^s into down-cast 

Space will not allow of other examples of .Wmg 

given, although in recent as in old work they,.aTp• 
probably enough has been said in this and the 
to indicate the laults that are ciptmonly 

‘ . Ikspection op^ House 

Inspeqiidna into the drainage arrapge^^j 
inAunably-fo' W conducted systematical^^" 
plan. It '^^onyi^ent to start in 1^0 
.■om |>ietirigi44-.i|?or:» 

wliilfl kcen|Rgf,«L:?SV'W. 

* For 

ami ^rn-wa^e Ifcrir, by Friacia Vjwhw.. 
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PLUMBERS WORK, 


1.:; 


m'. 


om’a iRiRd, for thus i'attil 

in fmu, 

oxi^t s, 


v lili, they niBSti I: 

iji istukus, 

■>^liore 
<>ri<* 
but, w! 
it is a 

ful iMiide'for'any dram fomiectib^ barrels, 

boxe^'j^C'v)^ji^|.\i»d^^ that no porfcian of wiS'ftopr mi\y 

is such a cornectlon, the kiud'o^ trap 

(if contains water must b© noted. In tin 


ubseuce-^^jl^h^^taiii connection, a pit is often proviUeti in tin* 
r'cllaf/Ji^\ihe,?^^nvcmtcnc^ of washin][f the floor, which, if of 


niotieriiifi^lflitei is'admissi^ but usually it ia large and contains 
foul A leaking drain under the floor may b^; suspected 

if the-b|PiOks irOdantp in oirouruscril)c<l patches. 

On or on tlie ground-floor if there is n -> 

foasoinei|;^;'^fe”sinh connections will lU'xt liO inspected. It must 
be npiMwasttv^ipe is truppeil within the house, 
cithepp)e^'^iyh0 by a syphon,*or improperly by tiic ohjectiormbb* 
bidl4na|,j^foif^ ekanip^ and also whether it communicates with the 
drain by discharging on to an outside gully. If the 

‘'oibpijp^Pl^ithin the house, it will probably bo found incased in 
wood Wall, or in an angle formed by two walls, if it 

is not’a^ concealed by the plaster-, possibly it may bo 
placedpantry or larder. All covering.^ niu«| ho 
removed fo enable an inspection to be made of the joints, seain.s, 
and substance of the pipe itself; damp brickwork or plaster will 
the existence of flaws if they are j»ofc apparent in 
themselvejiL If there should be a water-closet or lavatoiiy on^th .s 
floor, both sHduId be thoroughly inspected, boj^ probably neitlu r 
will bd^fi^Bd, aajer\m^ closets are usually placed in a detuclu d 

■- * mil water-closets* baths, lavafcdnei^, and biuk^ 
in detail. Any casing of wdi^ that mnv 
removed, so as’’tO'ex^wse the soil 
^ '^a^d thb safe, if there is one, and the wasb- pip - 
be traced in fact| the invpstigatiou must. 

‘ t|»^'lt^quirement« of - tbe special c 1 as •, o t 
.'tfOwtt.'fllie'wi^ter-flpsli^should be t(;.st>■ cJ, 

ser.'ral 

.,b^j^t':h»d '«o^cing; whether they are carried 
^ ai# ^ is %ing done, the opeVator 

l^^heidier any smell can be detected. The air- 


buil^ 


lUUfff; 
auri 

pipe^ 
froii,i’ 
be 
clos 
if m, 

piece^^* 
clear oi 
ehould aSoei 
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1)1 jn' Irojn the top of the trap muui be looked ibr, arul if it, I*** a 
valvi- oiusL't, its overflow must be tlu; air-pip#^ 

from tlie^^ valve^boa?,/ The mspeotor’noucf- 

wliother,'''the''«ijpp'ly-pii>e „i» properly com- 

niiniicatioj-''With ,tho house cisterj^i should 
the cai© ifci© watcr-suppiy is not a coustant^d^pi' if the lioust? 
is tlepcjndeut upon a prjiyato well for its supplypswa closets 
ou^ght to be condemned, however tln^y are hxed. Ifth«i,soU-pip'' 
filiould W w'ithin the house, and there are other,jtdo^ts on the 
floor above, it must be inspe,cte<l, as already desciib^d^- If there 
is a bath room on this floor, attention must be directed to the 
waste-pipe, to ascertain whe ther it is pntperly, trapped under the 
l)ath, and diKcoimectt'd «nitside from the dram, or whether it 
improperly disrhar;;^es, either into the soil-pipe, or dirbotly ^nt<^ 
tln^ drain. Should tjujre he a safe under the bath, its waste-pipe 
must be traced, renuMtihiTint; tliat it should be carried-through 
the wall, where it oujLjlit to terminate ; the overfloyr also, which 
should be similarly treated, inu'^t not be overlooked. 

Lavatory wastes are’ofu'n nui^t carelessly dealt with. Xot 
infrecjuently tln^y arc imtrap[)(!d, and discharge into a soil-pipe 
<o' drain; but whether tiaj>jied or not, such connections are 
highly objectionable, ainl if met with, must bo condemned. It 
must be remembered that traps in general are aU veryweJl, but 


no trap will excuse an otherwise bad connection. 

'I'lni .same remarks apply equally to sinks. In old houses it 
will. v(.*ry often bo found tiial tho sink is placed on solid brick- 
w'di k, through which its waste passes to tho drain, which is thus' 
directly counectod with tho liousc, (except for tho fobblo protec¬ 
tion oli'creil by a bell-trap. Under the.se cireumstancos, tie* 
briok'Work is saturated with filth, and in a great inahyJnstant es 
the bell f»art of the trap w^ill bo found to bo absent, thus allowing 
of the freest entry of sewer gas into the house. ,, ,? 

'riie onquir^ as regards the upper floor of tholh^^.snust be 
conducted on tho same lines, all drain connections, ^j^^ither from 
wat(nM:loset8, baths, sinks, or lavatories, bringiu- 
sperted. ,.r, V, y 

The inspector s attention must be directed to risb^'rn.^ 

within the house, cither for drinking-wateV'oF. f^^^^ 
stt>rage. Their condition with reg^td to 
flows, whethri jiGQproperly connected with f^ 
properly dischai^ing into the open, or, in ^ 

cistern,*on to u guUy-trap outside the houae/nx^lhV^umbly be 
noticed, and, as regards the overflows of cisterns by ball-taps, 

it must bo remembered that traps afford no protection against 
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connections^ififcs thtty TvjU,jxot contaia water. The possihiiity 
tiiitt cisterna^pay ^Ofc be ovcrh»okrd. 

ilavii^ insi4e the honse* the cut¬ 
icle drain^i^ff <ilosets» ot priyi^ aiwi the' provision'hu 

refuse atora|^e; must 1i>a inspected. 

'Hie true ^te. of the drains c.aimot be a^rtaiiied^ except l>y 
t})e tests wbieiiaare described later, but all traps that lire h<’- 
cessible, andjaoae ought to exist that are not, should be exauiiuod 
to see th^ *^y sre struotiirally in accordance with Hunitary 
principlesij and are kept properly cleansed. The provision lot' 
drain-ventilation in the shape of air-iuleU and ontlet-RhafU, and 
tlje position of tl»e latt<ir with regard to w'in<low.s, their aizo, tli*' 
soundness of their joints, dre,, must be noticed. It may be found 
that the ntin-pipes are made une of as soil pipe or drain-venti 
latorSj or that they arc not properly disconnected pver gully 
traps. ^Ifundergrouiid rain-water tanks exist, their condition n;» 
re^ardii cleanliness should be noticed, and their overliqws ought 
invariably tp be traced. 

As i'egftrds receptacles for,filtli, privy->nid<b}ns, ashpits, and 
cc.'i.spool^ it should be ascertained wliethcr they are so con 
struefced hs to be impervious, and, in flie absence of a piiblu' 
\\ater-supply* their position with regard to the wedt must ix' 
Cijnsidemi. 


Dp^in TOStingf.—it is not possible to assert positively tbat 
til' drainage of a hou.so is satisfuclory from a more, surbe t- 
insficctjon, particularly if the drains and tht'ir connections aic 
within the house. The aim of all sanitary experts is to avnid 
laying drains under hou.ses, and to carry each connection by a • 
dii'i'cb a route as possible through an <'xtt;rnal wall, all Joint,-’ 
being placed where they can easily be inspected. Under Hindi 
circumstances, it is easy to detect defective vrork in the casi- o) 
new houses, but however thoroughly old hbusea may have bf on 
overhauled aud their defects corrected,^ono never can tell tb-il 
Borae drain may not have been allowe<l to remain c>,n 

none the less daiigortms on t bni 
accouiaifey^|l[|ie.Oi^ of aRcertaining with certainty whnMn r 

aU by^applying, one or other of the approved i-o: t.s, 

and but'little time or trouble, it is advi.saldr b. 

practice, however perfectly the work ni.iy 
out. 

Thfr is handy and iairlv reliable. It consiHlH in 

filling smoke, so that it may find its vray thrnu'.'h 

any faulty Joiut OP defective trap, and thus dumonstratn Ijy i' ; 
presence, near to Or within the house, the exact site of ot 
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on o'* 

JtK.« smolcp t-o convinces, tlje 

sujjg«j8tic5iB.(f‘Olf art «xf>*‘rt have u solid fottrtdAti^!ilW^J^^4jld arc 
not, what th«y »ro too oftcni stipjtoscd to boy of a 

theomtVirnagination. ■,/' 

In applying the HTnoko tost, one of the vavtottS that 

are made foj* the purpo'io invwt he ii'sed^ and tHe C5|bning 
at. which to blow in tlio wnmike i^ the air-inlc^t to thi^-dl^n ou 
the hoiiHft side <tf' the trap which di.'jeonnects it ffOipa thO sewer 
or cesapev^ or, haling this, it may he introduceej con- 



' "' ' 'V./vJvr- 

venient trap, by removing its water-seal. As Soon! aS t^^smoVo 

is seen to i'^suo from the various soil-pipe or 'drairt*^^Ufetors, 

thes must, be plugged, as all are then charged 

afterwards a little pressure applied by 

sutVieienty however, to fcree the various Wtll|^^^"th6 

smoke throtigh all \mperfectionsi, if U has 

way throttgh, which is mort^ than likeljr. .■ 

For sumil Hysteois of dmias, handy little 
^^hi(•h answer .the ’ purpose, but'it Is well 
huger apparatn'S,,snch as Burn «fe 

<■!' large ,pre*rt|»c«‘' ^hts apparatus consits^r^li^ij^J^ljetion 

Sm'IIowr,., with "A eyi^^r:i^;|^^r;?the 

>m.)ke ishy'’,^rMwg' 

^\i^K■h it iV'''rai^<^\hy'a-]plp^ of 

pipe H dange surrounded by an india-rnhlw^ is fixed, 
hu ll acts as a plug when introduced into the drain; tljcse are 
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upiwratu»;^|f 

t,. their «"***"* 

IS uv.mi^ 
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iss;riu M g^^.r; 

ctlirtlit. nrossiiro ot »Jt trUft^ 


I its raised posiiiioii/ 
ti,; orossiiro of iit 

.-,™><e 

, Vfl ' ' ' 


lire. . , . « \iac‘A for testing arams, HU»l 

faomH • faults, but tlu^y 

thefTC^Tbecn i..»lr«me.tol to l«tm 

U roeterit i^ intreduto «t tl,.. 
d'?lCthiel of course, luusl afterwards he 

'’'Wrf^'&ttMmint is atoused »s a drain-tester. slfW-ft 

iaiiii6PS;«>nip*red wilU ’’f'J,' “ounees/foliowi^ i>y ' 

.UscIiW^ 4 ^tt ;,;- i„tr,„luced al a tral. on tlie aod 

it-w Jit to sealing up aH 

pipe ar»iiu JThe ».«e Iircenn^ i, p, 

ventilitota^is n«c^yi,„ ti,„rout;l.ly covered w.th 
place selected, ft wK„„im,r of tlie peppermint from esiaioii'.; 
Let cm to prevent the odour oU onssht not . . 

at thSik Pf ■ .i,r!mell of it about tlio house, as 'lo- 

I,., tWi onh to search for the smeh m ^ ,„ 

Ler he goes, and iM,Wl«ft his power oi 
Also, if the peppe At ...•"' 


.n.i.sv*»«ntjhere«rhe^^^ 

risst^iftXjaiy, escape. Also, ii ^ F'ti * . riw^iln jn tl' 

of “"to.'tborouel,!■ 


sei 
al 

otl,_,., , 

discb'^i^l 
tested aej 
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] tlio <Iriiin at thy jtiuction, a« well as /.ho varioJis ■ t. 

f -uitj.-'-f ions. Uniesf, the joints are, aWlutely Jtight ilo-y \yi\ 
t.ut. resist tljla aee^Wsly ifevyre drains Offu-*' 

t)j. y are coyeW.« 3 i sho«m heirith/^Aier 


CHAPTEIi VII 

MKWACt; AM> IILH'SE DI.STO.SAI., 

t 

M'lfK practice of disciiur^'ini,' sewafife iu its crude etato into 
sirfuiiis, aUlifm.i:li coiitrarA to law. is hy no means an uncomjiinti 
cine, and, at fho present mfuneiu. tlo' <ju«‘stitm ut scwagi) .dtHjwj.-.i! 
is <»i eupyjn!Ji: the attf ntion f.f .saniian authorities throughout ti •• 
..•omiiry. The hocal < Joa »•» mou-iit Aet of 18^8 imposes the duw 
on ('ounty tVnineils ol enforein,!; tln^ provisions of the Hi\er,s 
I’olhition Act, and thus duty is being exercised iu some countn 
Mjth excelh'Ut rCBultN alilioUgh iiv<»thervS little attention apfujurs 
:»> liuAv b'-en given to ibo <{ue.Htion. 

Ill those counties wliere active measures have l)Oen taken by 
ilje <\iuniy Councils, autlioritii's aho, hitherto, have failed to 
n alisi* tlicir rraponsibihty as guardians of streams, are .seriouvly 
on-nideiing what is to be done. Tliat the cj^iestion is no ea-y 
«i!n' t*» settle Ims been dcmonstrateil over and over again by 
i iiiurcK on the part of many authorities in obtaining good resuhs 
ni>t withstanding large outlay.s of money. 

It must lu' understood at tlie outset that treatment to be 

< iVeoiivc must accomplish more tlian simple clarifi.ca^ip'm Xi 

jui'''^ible by many j|pethod.s so to treat sewage ,as?|||^ remove 
pr.u iically all tlio solid or suspended matters, leaVjtBg a cb.ir 
lUnd wbilb, in appearame, may diifcr only slighUy frc^ potald'* 
water, but this treatment alone will not render the Siewa^e fit u* 
be discharged into a atream, for it still containsau 
immense amount of oraauic matter^ which, BS dew^poaitiori 
j'roceeds, will liecome turbid, and give rm to .nuilij^ce’fiom 
deposit, on the bed of the stix*am of putrefying tamer. 

M’lio pixwess,. to be^mph^te, must go fur^f|, tha|i;itHis j the 
soluble, organhs ms^^ftuust undergo f chi^gj^whi^: »o alters 
it - uautre m io eoxiH^iioxious or^^ann? into 

Mib-i.anccft. 0u*d lately it was bdieved th<d# ^ really 

< ;i; lent jueani' of accomplishing this vras by Suhi^lttmi; the 
towage, iiiur choiaicai precipitation in tanks, to iandfWatment, 
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1 .! Ill f'xpnn<^»jce h»8 showu that finally good ro^ulf r lu.y 
1 .• ^.i taim'cl |»y latrly u lia^ 

in- a M'uao... 

: I r ti^y >yt||p^^ry '■ 'is 11p ^ ^. 

aii'l that; mtter taay l>® Jique*kd atul 

pipitare^(oithw bjr tod -oi* artilipiui 
iiitors) simpler atid less txpcasiv© HSt|^h,ads to l>p 

pr.'sotitly jdfl^iiibed. ^ 

In ofder to appreciate tho importance of certain oonditions 
iTuttspeiisaibie to succewsfui sowax'” treatment, it is necessary to 
nu lprstand tbo operation of the proc(!.s.s. 

StMvajge when bronjclit in vontart u it.It fvultable land, or pro- 
p' rlv constvacted ai'tificial inters, i.s immediately attacki-d by 
li \ itij^ or^anisiiis H*m'Mruf) tuiivi'i-sally pi<'.sfnt in the nj*i'er 
.-M.i,t,a of the Soil and in sewiin^e. wliielt in turn* <levelop in the 
i 111 erstiees of ftltcrs ; by ihesp in orL;:uiic matter is split up into 
■-im[>le constituents, whicli, %vi{,!i the assistance of tlio ox\i;rji 
•ind carbonic aci<l jircsont in the ;:;rinMi<i air or the air it) 
the lUt^r, unite witli certain mineral b,a.s(;,s in the soil and in tli*' 
^•■wagO atid thtis an; transf »rmc(l iVmn orgrinift, nn.stabb- 

■ Miipounds, liable to ptitrtn'aciivt? changos, itito iiioro llxod 
it'organlo salts of an innocent nature. 

The ebief requirements, tliercfon*, ca.iential if) success, ax* 
h'uul or artificial filtering media whiidi arc prrrneatfMl tliroughoui 
by microscopic life, and of such a cnuhi>.t''ney as will allow of 
I hi* free penetration of air. 

fiofore describing the methods )ti<»re in detail, let mo hen* 

' )uf*liasi2e th%fact that a profit must, not b*? iookn-d for from any 
y,stem of sewage treatment. If, in ilio case of land treatrm nt, 
tiic returns cover tiie working exjji uses, tliat U as inucU as can 
} pasonabjj^ be expected. It must be nunembercxl that the fii !, 
i'msideration is the eflectual tr<;attnent of the stiwi^goj if this 


< an be acffiOiapUshed at a }>rofit, well and good,* but no profit wd) 
justify sacrifice of efficiency in this respect. Failun*, in 
many arises from too much thought being given lo 

what ihe crop, little conshleratiou being paid t.» 

m k '4 a j. j U .S «1 * *1 « • . . 


cflicign^';j^&p(^6 treatment. For this reason, it is impocLuit 
Tliut be under the direct manage)muif, lif 

the Sa,|d|j^^‘|kutbC!rities, in place of being let to farmers, 

^ conformity with the prin- 

The' disposal have ^l0^y to be con,sid“rcd, 

■and the 80 .|||l^fto Wviewed in the light of the principles lu 
i.ud down, mwaya rOmembering that, although the de tails j.iu.st 
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j.- 'i iiriiy vary witlj ciycui^statices, ]Q^ac a;o fipjlit \si.; Ii 
n..l ^ of .f- 

'-iuif)u« tar it-^' ■- - i 

U>c i»li‘>rt 'i' 

s*‘i*i|^»tio-ttv liwtiV'cr, o^tho {lygt^mgi]prf;\ - 'i 

.s^TViaift. '2 ^ 

Thfe at pjvjimt in usa imf be <j^%Tfptt,yiid«‘r \'l ' 

precipitation, artificial filtra¬ 

tion, ttT^d broad irrig-ation, Thi- 

b'’ prirtVrt'*'*! M‘h!('li <!*/(',s not admit • ■ 


Imf. ran only lii> (i<-tc} juiiirii l»y randidly i"' 

rcnuiit:oni; and tli** natiiiv of ilio hr\va';»o--*"diitle^'waiel*.‘bi‘K'i; 

. , , « .« 'v_ ri.., «.,>„.. 

(u «-n'rinr(-r^ .nuo (.lj('!)n>! 


' I - . I » 
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Precipitation r.o.M.st'. m c.iir. tifjr; tho sewagei.tk a' i 

aijitw i!r,‘- It; to ronmlti !in* a Dior ritht-r absuiately a^t'rtfrtt •',.- 
(•oinf.trai.ivoly quir ,r(>)it. .-> 'lui I ho i^oiid p.-irthibl ina^‘^ieub.si‘i> 
‘I’iii,'!, pr(»'t\vs may ho rpatls ,i', :>U'<l hy the prs>«iofc«^.JiM;idj»i<*n 
of some precipitant, in tlo* hhajM* of lime, ai^m,^ jsatis ef ir-'^n 
or ollior suhi,(a!na‘,-;i « nlfrr '■ui„‘ x or lu oionhiniktiow* ■• •'The t.n' 
pariirii’s of iiiof, aiid tho t]M.'.:ul‘'nl pariwiucb ,fdit*tll tV''’.). 
flm .'.lit,?? cif ^lumiriium an-1 oy mason of thnir deii^liiy as^i'’ 

sn till' suhsitiriM r, tho :«''hd nowU'^o ptirlicles being fstitanglcd 
:':,(! rarnt-d to liv ihir., of thr ta,nk in the ferna of?iSludg*e, 
a oouiparatn( !} rhMj' liuid aliovo. The |>roce8.< t- 
|.iiri'l\'a iinH’luinioai o; r <'\i.‘f'pT when cu'tain I'oagentf‘ero n'* d 
lo .iddiiion, *n whn h ot <' dD--; >lvi\i organic matter CBsiy to some 
CNioi.t Ihj aolod nj>ou; a is a nsofol, and, |>o«|M)ly'^yu Soir- 
ros. <• a necossary prohnniiary to further treawh^^/ibut tn 
i; .if )( ifo/-s nai vsn/yV,-/:/£/■'// /U4r//y tkti i‘< 

ii'ui j 'nift:kiiryeJ i)t(o a strunn, 

d’u make .use of pn oipitauoiv tanks without ta^jbjg'bpoipitant^^ 
i a nceHUc.vS was-tt t'f timt* and money, for, ti:'> 

hi’ivuT iMvrticU’.s, the svi.spended bolids will not tiio 

v^ill ioavo tlu' tanks very much a- 

^\)i.n'*it. enters them. On the other haisd^ 
t osts. provkhni they are .selected with duo 
I'l the Kcws^r^ a^nvi added itn such pTOportio«fc8'|«^j.ifei^fe^^,,oircu!^ 
'Mnees indloat". the subsequent 

<e m'lihcial; filtration, tvili be i^ratPr it is 

P'-.'hahly ti^icr^^'ihting tho ^he 

pr.-eipiuthm proc^s, by its 

ly. ..u> tnodhmla of the imjmritj 0iQ 5 e^gi[Jgw|||aat may bo 

rct'M'-v ed. . ; d , \ 


.y. ^ 
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't'.l!. it wouitl now scorn that procipitalion as a llisU xt-i**' n» 

V i^t* ciisposalia Ultolj tc); by muu} I* i 

a:.a it Jis oxpei^i^riaotltoctB 'l^ tia pr^^ritlf oonaidiored. 

tok% as ttmially eonatiru<sfee4, aro iar^'t* ati.l 
^li:t low, aW Vorked eithor on tho contiguous flow 

0 -, the quioSCCnt aystcmy, the former being the one n. w 
^.'^f-noraliy adbpfeecl, Ifwo t»r more jnain. tanks are providcih im.l 
titf.se are sabdividetl by partilions which do not reach quiO' («> 
t ho stsHhoe of the tank, 'I'lio sowai'o outers in a shallow stn':no 
«.*vt'r a weir oxtomling across tho wholo width of iho tank, aii<i 
it passes in like maunor over tin' dividing walls and into the 
f tflnenfc pipe over a himiiar vwmt at tlio other etui. Ily I hi 
jiroccss the sewage is krpl sfiilicif'utly (ptiovscoiit to allow the 
prixipitation procoss to take' piiuc, and, periodically, nay 
a w’^eek, the tanks are omptiol, by means of what are terio' d 
floating arms, to allow of the reiiHtval of the sludge whieli h.iH 
been deposited, and w'heu this is ;s'<»ing on the dujdicate tard. ; 
are matie use of. If the fail will alh/w of it, the tanks a»o 
emptied by gravitation, bid wle u tldsls ruit poHsiblo the IJoatur^ 
anus discharge, into a veil iVioo which thf* ejlluent is pninp'd 
for further treatment. As reg.ards tlie simlgCj it, o|?uvd:»,te« (<> a 
centraf channel with a fall towards a slmb'e well, from wijit li n- 
is removed, if possible, al.so by ;,oa\ iuilioo, or if not, by uiean i 
• ‘f a pump, for ultimate disposal by one ur otlier of the method ; 

Iq tie desorilied presently. It is es-senti.il to remove the hliniv 
amt cleanse the tanks at .short intt'cvnls, so that the lard, 
e.tpacity may not be curtailed more, t.liaxi fj*‘ed be bydcpo-.tied 
'.aidgc, a ^onditkm of things which would i^rejitly ini pair tio 
result'. 

I.*aldy, wliat is known as the Dortmund tank, which i, K 
deep tank of special design, has come- somewhat into fav()ur jn 
thia oonfitry. It cannot be tiaid that ii h«fi yet been prov»;d ov 
bo snptrior to the ordinary lanks, hut ihe chief argumenf-i ii- 
its aro the lessened cost (>f construction and the case w)' h 

whidi^P® kludge can be removed. 

The. i^«heh (Fig. S9), wldch represents, in section, a tan! ' f ^ 
this deab^j^iott designed by Ives of Derby, will help the n i i r 
to jite construction. It i.s circular in shafie, ai/M.n. 

•"d anct has a oone-shaj>ed bottom. 'The sewaje, nfn”" 

the i« carried two-thirds down tiio i mk 

iji a terminates in a series of radiating arm'-, id 

'jith open:l]^^^ along their under surface through whif-h it h 
ili'^' harged in such a xnxuiner as to cause as little agititjon m * 
of tike sewage already in the tank. The cojnyar.itive* 

iO 



rL acth:at> h \n 11 atios. 


f 




'"■^rr-T^I 


<jiii< ■,( rr)( (i of the sew'Age in the tank njl,lows the precipit.ui - ?o 
.•t (, ;ui<i.the actiQn\h| ia^'nsiliied hy luiv 11:4 

«'• |iusa upward* tiimugh the whicE.kiffead.f .i 

.i.'i'l iH settling, ami which acN as a nie^shanjcai by Tin- 

> oiu: it rectcheit the outflow O, very «ati»factoiy„eJarificati'-ii 
^ ' has beeE eih'ct<vi. 

yf By roranii af a j'ir , 

•^[1 T), whieh leacht's 1 ► 

—--l»p — , y, ..., bottom of t'.'.- 

'1 V*'\ tank, the kllh<jg" i.-^ 

—0.W rail »> on wl.,;,- 

the ,crude sewaL-": 
^ ' 5 Cf*r»riuttCS to eni' 1 

j. ” .. ^ til*' tank, indeed, if 

-4 '4 ■ ;,;! KutUoicntfallkavail- 

^ ;• able, it can bo cOii- 

i/; . I ducted autouiaticaily 

^ * by tlio fbUdwing ar 

u I A ■ ■ ^\ 'lu ntngcment will 

\\ ]] ;f/ bo noticed that tin* 

f, »dgo-pipe, I>,}cav t 

^ ''Jw level111 

outgo, consse^uentI;\. 

sit the pressure CA^er- 

eised by the weight 

.r' >t“\viigo abov(* the outgo of tlu^ sludge-pipo .Huflicea ip raiae tlo- 
tVoui iho b(>tlt)m t>f tlu' tiiuk in a ctjntinuou^ etreain. Jt 
Till' tall wiil nut allow of tlio sUidgtvpipo being taken off at a 
)<>u.i- lov<'l tliau the rtlitn'm outflow pipe, the ftlodge moat be 
lau.’vl by means of a pump. In any case it is neepst^y to 
}'it'\id<‘ a pump in onUr tv» allow of the emptying, 
iiotli <if sewage and sludge when occasion requires;'-''^‘A? 

I'he International Sewage Purification Ooinpany^niayp^|c^igned 
a 'iniilar tank, with the exception that the hotb^jaas tinV^aoe of 
b<‘!ng cone-shaped, is flat, and close to the iKjttOi^ a 

:-t Di of revolving rakes whieli are worked mth&t Or by 

power a^'csording to the size of the tank, th^:«^]^epi‘lieing 
to prevent the sludgeIVom clogging, tbQ!^>.‘ 

V, i.o have had, considerable ©xperiencso pfof the 
1 % r- lank maintain that no such trouble is eiciwriett^d. 

It IS eoinmottlj’’ supposed tliat these tanks are eapable of 
pn liucinu; an ctflaent of sufficient purity to be discharged into 




Ftg. sit 



y SEWAtiK AND KnUSL Dl^lMSAE. 


1 >7 


a -t HMui, but tbia'is laot tlifKjase, ihe^ 





act as otlu^r 




t’i'r 

III 

la 


oil 
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Lj itAti^u ojF atftwag^. 

Methods ;.btjli|alingr the Sludge.-rTbo u 

il<ait vHK v&rw^ of mys*/ la tho coso of smihU towns 
rouvem^tily: situtttod in agricultural district^ farniors w)!l 
Dsually^ndoftako to retnovc it witjiout furtlieir tipeatnumt, I'l 
I if cbatgo^', and in aomo oasfs they will <fvoa pay a snmll su 
Tor jthe privilogo. This iiu'thod of disposal of tho sludgo 
not ustiaSly satisfactory, as it is often allowed to remain «)» tlm 
-Spot for a.long period while <h‘conipostiion is goingfon, until it 
may auit the conv'enh;n<*<‘ nl' <]i<‘ farmrr to rt'inove it. 

In'other cases, as in ihiiuinghani, the sludge is deposltfe 
land,' and when it has become comparatively solid, througl 
percolation into the soil and c\uporation, it is dug into tin 
ground, which is afterwards cropped. ^ In some cases the < 
is pressed into cakes in filter pr< .nsc.s, and sold or given away 
mauuTCr't^*' burned and matiufaciun-d into cement. “Ifhe quest eai 
of dealing with the sludge is not the b 4 .a>.l dltlieult one in relation 
to sewage disposal. 

Before describing tho methods in i!SO fpr compioting the proee s 
of 8^wage purificJition it will be convt-nient. to describe nIioiIIv 
cer^in processes which are tiow greatly in favour, and wi i.-b 
in all probability will entirely su[ierae(le cliemiral jjrecipitat i-tu, 
at any rat© in tho case of <>rdinary domestic HcAvagc, and, ii,;, 
the same time, greatly Kimjilify the shnlgo diliieulty, 1 ret'm- to 
what are kjuo^vn. as hiotoijicaf- meiluid j of hovvugo ilisposal. 'I In 
term i« really somewhat misleading as the final stage oi ;ii! 
methods of disj‘f>sal, whether by land or artificial fdtratiou, i; 
•I biological or, in other words, a baeteaial proee.Hs. The no\ * ]i y 
then consists in taking advantage, of Nature’s lunUiods in onb r 
to olToct tho whole puiificaiion process and pot merely tin; (iiiai 
stage, Of it. 

Tjaietb^Ar© three nj^cthoils at present in use for thepn luu;- 
nary^:liniment of crude sewage by biological proces.se-, th • 
or^l3i||i^©i|iployed in the case of two being anasrobio, and m 

in other words, in tho first two air is excimn I 
in which the process is conducted, wdier. a „ m 
encouraged. 

Owt^Br|cjipirn'anirobic method of preliminary sewag-- 
tby Mr.' S^tt-Moncrieff, who 
fioae',asu’’^|p^^’^^'f^he question of hiologicul .siw.i'/., 
"Ik diflers from the septic tarxk method next n r. 
rroM’d in twp respects. First, the **cultivation tank,” i 
ii termed, 18'fencoyere^ and, secondly, the sewage i-, 
ouutd .at the Xottdtn and has, to pass upward ihrotigl 


1 .a*go 
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])ioces of fHnt 

(illod. Tlje prpcei?^ is St cpnitii^ttous oiip, clearly 

(leinonstrated,; ‘txieans of a plant, which, upwards of 

two years, Jbss’ oeen successfully liquefying ifip Iiiglkl^ concen¬ 
trated Sewaget>f Caterham Barracks, that no clogging whatever 
takes place. The tank is specially constFdStiea ,tp ,en,cPt*rage 
tlie uniform upward flow of the sewage tliroughOui .its whole 
area, in order that every portion of the sewage may effect its 
I>assage through the tank in as nearly as possible tlie same 
length of iinje; in other words, means are adopted to prevent 
currents, and so avoid tlie rapitl passage of a portion of the 
sewage"from the inlet to the outlet and the comparative stagna¬ 
tion of another portion. 'I’his is oflected by means of a longi¬ 
tudinal channel on the bottom of the tank into wliicb the 
sewage is discharged and from which it passes upwards through 
a ])ertorated iron cover. 

The flints,'or whate\er material may bo, used in the tank, 
serve a double purpose,, first, they entangle the suspended 
solids, and, secondly, they provide a surface for the. growth of 
th(‘ 01 ‘ganism.s which aj^e thus brought into intimate contact 
with the whole body of sewage as it slowly passes upward 
through the interspaces. 

Another of the anierobic methods, which is known a.S the 
“septic tank method,” was introduced by Mr. Cameron, 
the City Surveyor of Exeter. It consists simply of a covered 
tank of a capacity equal to at least 24 hours' flow of ^sewage, 
and tlie liquefaction process is brought about by tEo mll^ 
cation of the organisms already in the sewage. In order’that 
th»? sewage may be' disturbed as little as possible the, inlet as 
Mcll as the outlet are submerged. That very coinplefe lique¬ 
faction of the suspended organic solids does take place in this 
tank there can be no question, but w'hether the method la the 
best way of accomplishing this is open tq question. 8 IThe;; cost 
of constructing covered tanks to deal with a large)yolu3|ae of 
sewage is undoubtedly a strong argument against 
but now that it has been proved, at Manchester 
that the covering is unnecessary, the probability the 

system will receive'more favourable attention.. 

It will be seen from the description of the 
and Cameron tanks thlfc neither method of 

fall, an important consideration in many 

A third meihqd of preparing crude , sewage for tfie flnal puri¬ 
fication process is by means of large-grain aBPObic biolo¬ 
gical fi lth s, although in this case also the process of lique- 


lymj 


dng, or peptonising the solid oikanic matter in the 
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sewage is no doubt {^tly ftn aerobic one. Tbe crude sewage, 
after in a detritus 

tank (a "prje<^iaWbft'\ybicb3is‘'i^d'case of the 
two inetl^ayb$^^^d^^ pai^Wd dowi^is^ds through a 

filter of:pamcles. !!rho filter is to 

allow^ o|f j^^i^ti on. f^d it is while resting, in all ^iM^bility, that 
tlie Ir^^^SStibn of the organic solids entang;Wa .in the filter 
is in mo^'h'nbtive operation. ‘: 

Granting that this method is as efficacious as the other two, 
a point iB^hich will bo discussed presently, theoretically it ought 
to hStVe'^ .the preference as the process, being jerobic, is a more 
whoIiiBBOfn*©' one; it must be remembered, however, that it 
invoj^es a loss of fail. 

Fiffdira aucli as have just been described are also frequently 
worked a£i contact beds, a method of working which is referred 
to later, on. 

So far, we have been considering the preliminary process of 
sewage disposal only, except in so far as it was neoessaiy, from 
an explanatory point of view, to refer to the final purification 
processes, these latter iiave now to be considered in detail. 

Intermittent downward filtration is the term applied to 
that form of land treatment in which the efliinrnt drains are laid 
at considerable depth, 5 or 0 feet below th(‘ surface, and in 
which the sewage (after precipitation or otiier preliminary 
treatment) is turned on for a certain number of hours (8 hoars), 
with intervals (^16 hours), during which it is entirely kept off to 
admiti of free" aeration of the soil. The clarified sewage' is 
conveyed in open carriers along the surface, and by a system of 
sluices it can be directed on to any part of the area which has 
previously been specially levelled and underdrained. The great 
object is to bring the sewage at regular intervals in contact witli 
the soil, irrespective of any vegetation, but, by an arrangemen* 
ofridgt^juid furrows, certain root crops may be cultivated, and 
in process of purification may be as§iisted, while at 

a small return is obtained from the sale of tlie 
prod)|<ee4%]6y such a system, properly attended to, and wliere the 
soiFMj|^il^larly suitable, it is said that the sewage of from five 
hun<@i^K^i|phe~thousand inhabitants (if previously thoroughly 

may be dealt with on 1 acre of land, 
is very similar'^tb- land filtration, 
that gii'eater attention is paid to tit© cl’opping 
of the:^^i|P^;^^^.lirea of land used is very much larger, and the 
sewage w^iibjharged from surface carriers at sucli times and in 
such quantity as vegetation requires, or will admit of. Tlic 
carriers are cut abopt 30 feet apart, along ridges, with a gentle 
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s](>j)e on each side, to of of the 

stowage. ponstaiit'llj!l5<Sthtiion is -that the 

«ewage is ^Hor^id^Wy.ditribuisd 

on to a si^i hra, as this would cause.thus 
prevent thi^ ^T<^per aemtion of the so|l. Th?i case, 

is drained at, ^ depth of from 3 to 4 feet, and ti^'dia^tity 
of land required is said to be 1 acre for each huiidi^dj,^f. the 
j)opuiation, provided no previous treatment beyond, stl^ining 
is in use; with preliminary treatment, however, by pryjipi^atiou 
or otherwise, the sewage of twice as many people, if not ihpre, 
may be dealt with on 1 acre <}f suitable laud-. Irrigation with 
crude sewage usually cuds in failure. 

Italian rye-grass is the rno.st suitalde crop for sewa^h^arm 
('uUivation, as it grows very rapidly aud absorbs a large quoixtity 
of' moisture. As many as three or four exct llent crops m^i<y he 
cut (luring the year, aud it yields a fair return as a food for 
cattle. Koot crops and cabbages may also be cultivated, but all 
crops which do not admit of tlie regular rotation of the sewage 
over the whole area at shoVt intervals must be avoided. ^ , 

Biological filtration may become a necessary expedient in 
cases in which suii||^.)le land is not available, or as an ad,iunrt 
to land treatment ^vhere sullicient land cannot be acquired. 
Indeed, so successfil have modern artificial filters proved.lately^ 
wlie.u proper attention has been paid to the details of ijheir 
eonstruction and management, that there is a tendency to look 
to t hem rather than to land in the future as the most pyjbtiifable 
m(‘:uis of sewage disposal. Owing to past failures, due^^pi^ci- 
])a]ly to ignorance regarding the princi))les to be observed.'^pc .the 
working of such filters, the Local Government Board ht pi^euo 
refuse to sanction any loans for artificial filtration *6chop3;es, 
aules.s an area of land is also provided for supp^e^n0ut^t^y 
treatment. It is likely, Imwevcr, that this stipuluti^i^^yfil, be 
’iueelled when the Royal Commission on sewage dis]^^'ir^|ich 
is now sittings have presented their report. . ■ 

AVlien artificial filtration was first introdtp^d, 
composed of sand and gravel in combination with. or 

certain proprietary materials, such as pol3i*it6^d 
but, as it has now been proved that excellent be 

obtained by u^ing simpler and less expensive is 

uniieee|sary’’.'tQ*'-''occupy space in referring 
sul«tanoe|t 

P or sorab y^»ys, extensive experiments with 
filU r‘% have been conducted by the State Board ni,^i^lth of 
JMassaehusetts, and these were followed by similar work In this 
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country, which bas j^dfd i6 oiir iofomation, and gone 

tt long way < a reliable and 

mechanical 


ihe chemically 

npoa,,|j^ip^^ie?^tthr' in solutioii^ in through the 

iigeibQy^^ifh^cIc'na” which develop in thoirfiiitellfees, success 
clepen<^^|^ph4i the regular intermission of'^the ]|}#OipeSs to allow 
of th'^.ljbdt^tigh aeration of the filters. '' f 

Horo^it' will be convenient to refer to two ni^thods now 
adopbet^ih charging artificial filters—one in which iho sewage is 
run the surface of the filter, and regulated so as to pass 
thrdt^'gh'ifc in such volume as shall not lead to water-logging, 
the lopeifatioh being conducted intermittently with intervals of 
entirb rest for aeration ; the ot}ier in which tho outlet is closed 
ani^jVlhe* filter is filled to its utmost capacity, the so wage being 
ull<^yired'^tb remain in contact with the jjarticles of the filter for, 
saji^^,,ty6 hours, after which it is suddenly run olfi and the filter 
is aJilpWOd to stand empty for a simihiy period for aeration. The, 
aiiij^prhas tried both methodr under identical conditions, and ho 
UaS’ho hesitation in saying that, in Ins oj)iiiioni»far l)ntter results 
are obt^fied by the fir.sl tli.in by iln? se(>#i(l. which is Km)\\K 
as'tih4:(!0#^icC method, ^ 

'l^^ccfck^s bacteriological filter (Eig. 90) is designed 
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Fig. 90. 


Oiicouraging, as far as possible, bacterial growtli, 
||ho'‘organisms with air by artificial means, so ns 
fiulest. extent the nifrifyin^ process. Tho 
a section of the filter, and it, together with 
; (juotation from a descriptive pamphlet jiublishcd 
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l)y the inventor, will enable the reader to understand its con- 
fctniction and actioa,:--+ , i-' 

“The liqujd to be filtered is rutt’eyei^;^®swe surface by 
moans of e|iiin]k cbannelii, and passes down Ward® td thd drains 
shown in the bottom layer of pebbles, wbence Stway in a 

jmrified condition. ■ i’,’■ C; 

“ In the upper layer of pebbles are imbedded perfor|i;ted pipes, 
or pipes laid with open joints, by means of which air is forced 
into the filter by a blower or other similar arrangement, and 
finds its way through the whole body of the filter and out with 
the purified liquid through the drains, which have a free 


discharge. In its passage through the filter the liquid is only 
allowed to percolate slowly down by the top layer of sand, after 
passing which it travels somewhat faster in thin films over the 


grains of the coarser material below', and thus presents an 
enormous surface to the purifying organisriis and to the air 
contained in the interstitial spaces. The air pressure required 
is so slight that the requisite power and the cost is very stnall 
indeed: about horse-power being sufficient to supply The air 
necessary for the purification of a njillion gallons of sewage. 

“I’he .surface of the filter is divided up into small areas by 
divisions extending a short distance below the top layer of sand; 
the liquid to be filtered can thus be diverted at wUl^rom any 


one of these spaces by shutting down the sluices in the divisions, 


so as to allow of the surface of any section or sections being 
cleaned without interfering with the working of the lower part 
the filter.” ^ 5' , 

So far, this filter has not been put to a practical teat 65u/a 
^^rgt' scale, but excellent results have undoubtedly been obtaip^ed 
it in experimental trials. 4 I'r 

j Coke breeze has recently come into prominence as a filteifng 
j,dium, owing to certain experiments which were conducted, by 
J^ibdin, late Olieniist of the London County Ooui|cil.jl';/in 
first instance, vanous materials were experimente4 Vitbvpn 
a small scale, and coke breeze having proved to give tne'jbjESst 
results, a filter of that material was constructed on a 
scale. A filter, having an area of 1 acre, was cods|i;U43|i^' bf 
.'i ft'ot of fine coke breeze covered with 3 inches 
varying quantities of tank effluent were passed thpbug74dl?d^|ittg 
the twenty-four^vhours. Although, as already;i5tdte4|i|d#itias 
not been the author’s experience, Mr. Dibdin 
obtained the bee.fc results by closing the outjof the 

t(It( r full of idnk effluent, which was allowed to sistfiiii one 
hour in the filter, and was then rapidly liberated, an hour or 
more being allowed to elapse before refilling, to allow of aeration. 
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^nd every seven,or eightyfil^r.wists allowed to stand 
empty for ©xperiiuents 

are set fortJl in 

< )ctoVer, ‘*ind ii would; »pj)eap"^ttat very fair results were 
obtained as 1,000,000 gallons ^ftatik effluent 

tlirough.ibe.^ter 5i twenty-four hours. ^ 

Co$l^dpi form of fine slack, was introduced aa a sewage 
filtering .medium some five years ago by Mr. 0-atfield, the 
<*ngiu;eei^ in^ebarge of the --- - - 

” r, m;» cetimgsJHmtrtcArw! _ 

Av olverbampton oewage tana strAmeNr. nimfCHiTnoBefi 

Works, and since then it ZVo^?a\^so‘bab 

has been thoroughly tested 
by the autbpr and several ^ 

others wbo' are interested ■ ■ 

in the subject in the Mid- [S ^ ^ 

land Obunties. It was the ^ 

unauimpufi opinion, after ^£/-~ ^9 Mt ^ 

most careful and prolonged S 8 

trialsj.'tbat the results were H S 9 ' 

surprisingly excellent, and j^oTa— 
in somp respects piieno- W » 

raenal ; Por upwards of 9 p* S 

tw'elve: months the autlior ^ ^ 9 

conducted continuous ex- « « « ! 

periments with three classes J 

Df filters ^ namely, coke MS 9 

breeise’, coal (Garfield’s), and K J B -L.1.. U .J 

Lowcock’s — using for the _ 

purpose the precipitated coTceSree^FUreA —. I 

effiui^t of a town in Staf- _ 

ford^ire, each filter being Zou/cockk 

worked under identical con- ^ ^ —an*--—' 

ditiowl filters were CarftetdirocU - jtWiiyiiW. 

workSlin ibe ordinary way, a j-j 91 

not m^lobarging and dis- 


wor 

not* 


\04A~\ 


CokeJBree^Fiiter I 


Fowcocki 


Garfiftdi root 


Fig. 91. 


allo#Mwa»^ntibn.’ Thi«t interval, of course, is not supposed to 
1 _fiUiJir- but as a matter of 


be case of Lowcock^s filter, but as a matter of 

eon case all were treated alike in tliis respect. 

Thni^^^SiWobtained are shown by the foregoing diagram 
(Fi<y. SiVililijiV t^^ixL bf percentag^ purification, as indicated by 
the redlicGon of o^anic ammonia and the amoui^ of oxygen 
consumed, ahd aJsd the amount of nitrification effected. 
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For the informftt^ajoiP^thd^ with arivaly- 

TTiftf.hnriH nf t,l'i»‘ 


tical niethods. 
orr,oinic 


affords ^hJp^M^^K&rescent 


Ctioii of the 
,effluent 


inatter»‘,^%:i^&ferefor€, of the effieii&!&i?y'W’^^'h^ 


Also, 


the liitric nitrogen in th 0 ''tilte^'’'^ifftn^*Sffi^tes tlie 


dr,matter 


extent df conversion of putrefactive nitrogendUd' 
in the tank effluent into non-putrefactive nitrogfehdhs com¬ 
pounds, so that the'higher this figure is, the naoro|^(fib|ydj‘ns a 
general l%le, is the j»urifying power of the filter^ 

it will bo seen that the effluents from, the Iiovif0^k and 


Ciarlield filters are conspicuously purer than those ifrOJfi the 
coke breeze filter, and tliat of the two first mentionodi"iGJaa'field's 


Idler gives the best results. 

As the outcome of these and further trials of coal as h mtering 
medium for precipitated sewage, these filters havd lbeem .con¬ 
structed on a large scale in se.veral towns in StaffCi^dshire, to 
replace land schemes which have proved failures owing; to the 
unsuitable nature of the soil. Before the recent rise lii'thdl^nce 
ol coal these filters in fStafibrdsliiie Were constructed at a dodt of 
about 10s. fid. per cubic yard, including Is. per yard’,^6yalty. 
As regards the construction of the filter, it is important that; the 
coal should be well wasliod, so as to free it from dust; thii'^hddy 
of the filter sht)uld be composed of particles that wilila 
-'^-inch mesh and be rejected by a mesh, the tippei?"i%erx 


mol be less than from 4 feet 6 inches to 5 feet. 
r 'J^hat selvage can be successfully disposed of by hhelfili^fepre- 
aii»itation followed by bacterial filtration of the clarififen'^i^fent 
jt; now a matter of comparatively ancient history, bu|»i,j|,||^nly 
«uely that the fact has been ’ demonstrated thftt 


tfeow 

t>«ie 

-i. 


'■ roccss can be effected by biological means. 

,’at it is quite practicable to effect tlie li^ttefacii . 

.i iianic solids by biological methods and so get 
whelming sludge difficulty by presenting 
constituents of sewage in a soluble form 
change. We ipay not yet bo in a position, to ^7 
biological m;p.<£oj®:at present recommend^ ,14,41 
doubt tLi4io '^xtsnt 

stances can 

it be srid that'We\havi6 uTrivell atvfinality tist- 

to the best means oi availing ourselves of Nitu^k processes,, 
but that we are on the right lines is perfectly, certain! 



TTaving 
ScDLt-iSIo^ 
there 
tlirectedif* 
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then l)(; 
>v,©0nditiou^i 

as io' biding about' is the 

linal to allow of* sewag€i‘'hi0ifi]g;-i3,ij|'!ffji^ into 

strea^^JtVltn^ttt the .risk of subsequent putrofaotiv|6changes 
taking " tTo bring this about, as already st^^, one of 

two methods is now employed—either cph|,aot beds 

or On the face of it, in view of the fact that Shorougli 

aerai^ph ^is how essential, one would expect to obtain bettor 
resul't^ from filtration than from contact and this accords with 
tlie a%^pt*s experience. No doubt the contact raethoH has its 
advantage from a practical point of view, as it is a compara¬ 
tively;. simjplo matter to fill and empty a tank at intervals, 
whe^efif ita^ not easy to provide for the uniform distribution 
of thosewage over the surface of a large area of filter; this is 
a coz^ldoration, however, which must not he allowed to weigh 
agaii^t ]o|l*important essentials,,, and the solution of the didiciiltN" 
wilfVo 4otibt be forthcoming when engineers are satisfied of 
the necessity for it. 

'The following short account f)f the working of an expori 
men^ybiological plant for dealing with cr\ide sewage in a 
towii^fn 'North'. Staffordshire may prove of interejst. In this 
cas^j 'Whatever the method of disposal, it is essential, owing to 
the position of the outfall, to pump the sewage, and this b(dii% 
so.&jfe^'feet more or less was immaterial. Two distinct plaut.'^ 
were constructed, each consisting of three filters 4 feet, C inolos 
dee^,,and arranged at such a level that the sewage could p:is,M; 
thi^gh each of the three successively. One set of filters w.if 
confebi^ntedi the first of broken saggers, a waste which is plenti 
^ towns, the second of engine* ijshes, and the (hir.'t', 

idxhach had an area of 15 yards. After spme month •»' 
this plant broke down owing solely to crumblii* ‘ 
i*^'*opiposing the intermediate filter. This occurrmi ^ ^ 
toebent object lesson, in showing that asln's 
Ifpr.’ to® purpose, a fact which the MassachusotL% 
'establish, although this was unknown to the 






mj 


,j^;filterS, although of the isarae depth a,s the 
"'|‘,fthA:,a.rea and were entirely composed of 
•friabl^ material consisting of old broken 

-the purpose of packing ware for 

firing. "broken and riddled to the necessary si/.e* 

from below upwaspdstas follows:— 


firsts 
sa 

earthen 
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First filter—12 ins. w J in. parUcles, and 3 ft. 6 ins. = i in. 
partioles, 

Second' ins. 6 ins. 

«= paVticlos. V ■,'■ ■ 

Third —^^12 ins. = J in. particles^ nnd r* fV 

particles.' " ', ' 

The sfwage in question was what may be descnt^ hs rather 
a strong domestic one, there being a considerable ..ndinber of 
.slop-closets in the town ^ it also contalni^ an element of 
brewery washings, althougli not enough to warrant its being 
looked upon as a brewery sewage. The crude sewage, after 
eulisidence of detritus, was discharged on to the,filters, and, 
with the exception of Sundays, when they were not worked at 
all, the routine practice was to work for twelve hours during 
the day and rest for twelve hours during the night, the rate 
of flow during the greater part of the twelve months, covered 
'by the experiment being 200 gallons per yard per twelve hours. 

The following figures ^represent the important means of the 
author's analyses of the sewage^ as applied to the first filter, 
and the three filtrates, together witli the percentage improve¬ 
ment in the filtrates compared with the sewage, as estimated 
on the reduction in organic ammonia and oxygen absorbed:— 


'^'’,1*) SAMPLE. 


Sewage, . 
.^Ist Filter,. 
,-nd „ . 



PakiS per 100,000. 

.. ,■«" 

Percestase , 
Improvement. 

No. of 
Samples. 

Organic 

Ammonia. 

Oxygen 
AbBor))ed 
in 4 Iiours 
at 80” F. 

Organic' , 
Ammonia.. 

j 

9 

1‘'132 

4-288 

•.•P ' 1 

f' 

15 

0’506 

1-746 

55 


15 

0 156 

0-698 

86;2-;'f 

4 -^.. 

00 

0096 

0-638 




I'uring tho ;.Jvt^ve months the filters were 
estiioaied thel'airamount of wet sludge equat 
the available'^jOapkoity. of ouo of the filters,^ of 

almost entirel^lbL the first filter, and the :fil|^r the 

wend of the period were as clean throughout when first placed 
in the tanks. It may be thought that this result has been 
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arrived at by but for two 

reasotis it degree of. 


into vvhxpli tM d^ tJie town muat be discWr^ed is very 

small, aad? ^b®refbre, a bigb standard of purity was essential, 
and tli^e See^itid, the fact that as the sewage had to bo pumped 
in any co^e^ a few extra feet Avere of small niomeht. At tho 
same will be noticed that the filtrate even from tho 

second mtet is of sufficient purity to satisfy most authorities. 

As the, outcome of these exj>criincnts the authority haAo 
determined to construct works large enough to deal with thr 
Avliol^ bf tiib sewage of the town, substituting a liquefying tank 
for the first filter. 

Thb .following short summary of tho salient points in this 
necess^ily' brief account of the biological methods of sewage 
disj>osal may be of assistance to the student. To insure success 
the fo1|$^ying conditions must be oom])lied with :— 

1. by 'fiieai^^ of stTcening and subsidence in 
small l^ks, of the large suspend(!cl matters and inorganic 
solids,, such as road detritus, &,c. 

2. The liquefaction, breaking up, or digestion of tho sus¬ 
pended solid organic matter so as to prepare it for the final 
conversion into more stable inorganic eomnounds : which may 
be effected—- 

(a) By tho Scott-Moncrmfi’ “ Cultivation ” tank. 

(by By the Cameron “Septic’' tank, which need not 't 
covered. 

(c) .By large grain filters, composed of various materials, anci.- 
which may be worked as filters or as contact beds. 

3. The further conversion of the now liquefied sewage b 

ioecln$,of nitrifying aerobic organisms in finer filters cbm°)o.S(; b 
of m In this case, also, the beds may \k’ 

the “ contact ” method or as filters. ^ 


authic^ 


regardi^ilt^ncy,' 


following 


“ Septic ” tank 
grain filters used as filters. 

:' t 'i ’ - grain filters used as contact" beds. 

There are^many.,points in the details of construction and in 
the working of biological plants which have yet to be decided. 
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uj This plan Is W. '^1$^ objec- 

_ ■'■'.T_ij._ii-Ul- _ii-:__11 


0lf small 


tions it unsuitable for cottagei, _ 

group$//!I^© drain-pipes, unless periodically^rotto^lW^^^^e Uabb^ 
to clog) ind there is a danger of the sewages, not be^^ tU^ormly 
distributed over the whole area unless it is first 'p^^l^ ipto a 
tank which will periodically and automatically disolhat^e it in 
considerable volume along the drains. These, are ,bohditions 
which may be practicable in the c;ise of villages and estab¬ 
lishments, and in such cases the plan is a good one. ; , ' ■ ' 

In certain villages where this system has been sttccfessfully 
adopted, the sub-irrigation drains have not required renewal for 
from five to seven years. 

It may be well, however, to caution those who propose to 
give it a trial, that, as success is dependent upon the nature of 
the soil, and ujjon the manner in which the scheme is carried 
out, it is essential that it shoulJ be entrusted to one wjio has 
liad experience in such work; indeed, the services of an bnigineer, 
whatever the scheme may be, are distinctly advisable, ar^d in 
the end will prove economical. , ' " 

Cesspools, without overflows, properly construetedv.^^nd 
II • entilated, and placed a safe distance from house wells, ;will 
)ably be found to answer best for small houses and^ot^ges 
\{) tin? country, where) no system of sewers exists. Tfie W^l^ool 
must hav0 a pump attached to it, to allow of* the coJii%ib$^j^^i|g 
, regularly removed and placed on the land. In the oas©:.of‘|drger 
i houses, with Land available, an overflow-pipe for irrig4t]ibpJ:pur- 
j )os*'s may be connected with the cesspool, which ou^t^i^e of 
uMtiall capacity. Means of easy access must be proTide4fw:§4?“ifc 
1 jf occasional removaLof the solid deposit. ‘ 

'"I C('sspools constructed of porous brickwork, of 

. .i;rc()]ation,through the bottom and sides, ought in; ifflto 
condemned. ^ ^ 

j t/vu . cases in which cesspools are admissible, that 

\ -■■•.tter .moans of dealing,^ with sewa^---si^’^ 

T)unne*»*^'hot practicable,ihey milst be be 

J Thk n.ay,be*«>coy^^^PUng 


tlie available 


„jC^menti rendering .it ;wi 



almost entirelyWith , 

end of the neribd W^^rse, it is necessary to ^low4|i ihaking the 
iu the tanks. It ntM«i day is first, laid .on tie bed of the 
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i$ built; the walls, 


.. Xthy -fc/siv*. T» !thb,, ibtepyiftt »,vy^,-W 'TT-SWVfW 

ti,.- soil is fiii^ up 

mustwell rammed down; anotWv;^>ftr; lines of 

and so 


which 


le brick- 

process of ramming the clay is g$ing oh, care 
mu^[pi^‘tiftken to “ stay ” the walls across from side to side, ami 
the f^^stVlats *’ should not be removed untQ the cement, to some 
extetitifljas set. 

An!nr<bhed roof has next to be built, in which three' openings 
must |be'. left; one for the purpose of gaining access to the 
eess^^l, ,ih order to periodically cleanse it, the secshd for 
conhebilng a ventilating-pipe, and the third for fixing a pum[». 
A pi^iperly-constructed rnanhole-covcr is best for the first 
purpOisIh,; although a movable stone slab will answer. It is a 
eoramonifthough objectionable practice,’in fixing the ventilating- 
a cesspool, to take advantage of a neighbouring tree ftr 
a su^^dlf^^with the result that the swaying of the tree ultimat(‘Jy 
injsilyesconnections, and, if an iron pipe (which, however, 
oug]htrl|iidt-to be used for the purpose, see p. 13G), breaks tlie- 
stationary object, such as a post or, if possible^^ji 
wall^.lbn&t be made use of. 

* puqmse of emptying the cf‘Sspool a chain puinpi'” 

suitable, as the inechanisiu is simple and does not get our. 
o| , . . . ‘ 

' At' fsyphon intercepting tra]), with an air inlet on the house 
sid!ai;l^t,,§7.),.must invariably bo placed between the <Jesspool and, 
thieti%i^%jand near to the tormer. 

of the cesspool must be regulated in accot^noe wit,l 
establishment for which it is intend^, but tlu- 
better. 






^ng on to the next subject, one word of waniiirti 
lb,'■may, have occasion to consider this impori ,tt'***"** 


li' 


of sewage disposal which are brought out ;ire 
in glowing colours, and, if only one half 
®*;»their favour proved to bo correct when they 
‘^liriajj ihe question of sewage disposal neod 
llliiittiiry, authorities., It is a highly* technical 
. who are familiar with the geueral 

principleSi A]^,^^^*'^#;!^ experience of the difficulties 


pre| 
of 
are 
no 
questib' 
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\vluf;]i have to be ovbrcom^j are in a portion to advise in the 
inatior. For thif ^asoni it is importa^f.jt^tdo^l authorities of 
small towns in;4Ui^ should obtain ibe^Vieei .^ 
eiigineerh befbre <K>mmitting thetuselves 'td a js^^ of any 
magnitude, no matter how plausible the arguinent^ which are 
adduced in its favour may seem, or how satis&etof^» to the 
inexperieneed eye, an effluent from any works may appear to 
be, especially wlieu the visit of inspection has been arranged 
beforehand, and thus tlioso in charge of the works have had an 
opportunity of taking (>xcoptioiial precautions that everything 
may appear to the host advantage. As a rule, local surveyors 
of small towns liave not had that experience which alone can 
qualify a person to speak with .authority on the subject, and it 
minst not be forgotten that .a method of disposal which may 
answer in one case may prove useless in another. It is important 
also to remember that it is a chemical and biological as well as 
an engineering question, and tlu; ehemicjil composition of tlio 
.sewage (which varh^s greatly in diflerent towns) has to be taken 
into account in forming 1m opiniop. as to the method which is 
likely to prove most satisfactory. 


ft 

, » ' 

Excrumext AND IIEFUSE Disposal. - ■ 

, ;ei. ' , ^ 

tc J House-refuSB consist^ of ashes, dust, food scraps, bqth animal 
vegetable, waste paper, &c.; in fact, all waste material from 
a household which does not enter the drains, Undi^ certain 
circumstances this mixture is likely to become a source'of 
i nuisance; it is necessary, therefore, that measure should be 
- taken to prevent this as far as possible. 

TIic grep.t principle to keep in view is the checking <^|oni- 
'j»position, as far as possible, until the refuse can be reiojh'ved,; and 
•"1 lie removal of it at short intervals. ; ; \ ;V ' ' 

' , Warmth and moisture are the great agents 

t refaction, and for this reason it is essential tn0fejs^‘^'iFefuse 
• liiatter, while it remains on tlie promises, should dry 

anil not exposed t6 the sun. Dry faecal matter, cofep^ratively 
speaking, does not decompose rapidly, but when/hihEed with 
water, or, wha* ^ worse, urine, the change almps|. 
takes place. ’ Crftrbage and all organic refuse arelikely to 
trivt rise to a ^r.i^dsance during decomposltidny same 

conditions favour the process in this case also. • '' - ' 

Privies aro constructed on difier^t plans, according to 
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wliellier it is the fteces siml 

tiriiio oaly, prr&<l't.he;,*:i^hes of a houst'- 

h i I *'* 5 ‘ ! 'll ^'“'SVL' t *\f\ .-•-< "' ' *ii ’ »* < ' ' * ' 

‘‘I \ '■ ‘V ^ '■ 

The repmeats the section' of a .built 

t o I a Mo^(i^'*'iiiCoptaeJe, and for excreta only^ “id i^cscordaiiow 
w ith the’^direients of the model bye-laws. Ih ihi^ case, the 
s<‘at of ih^ pti^ is 

hin^'ed SO tb allow 
of the pai^ being re¬ 
moved from t'he in¬ 
side, but if it ia found 
desirable to remove 
it from the outside, a 
modification, in tlie 
sli.‘tj)0 of a door at 
tlio back or side, is 
(juite admissible. 

In order to pro¬ 
vide for fvent|lation, 
an opening, communi¬ 
cating directly with 
tlie external air, 

.slioUld be con¬ 
structed as near to 
the top of the privy as possihlf*. v 

The floo^pught to bo llaggf'd, or pa\¥*d with liard tiles, ot' 
other non-^sorbent material ; ev(;ry part of it should he ai 
IfMst $ inches above the level of tlie surface of thc'‘'ground 
adjoining, and it should have a fall towards the door of the privy 
of half an inch to the foot. Beneath the seat, the floor on whieli 
the receptacle‘rests rdust be at least 3 inches above tl^ level 
of the sur|M?e of ground, and it also should bo flagged or 
asphaltcd.;^^© sines of this chainhor must be constructed of 







Fig. O'J. 



In of a privy with a fixed rec^sibcle for refuse, it, is 

os.sentialthe ' ashes and dry refuser should be regularly 
mingl^^m||ii 4he e consequently the capacity of tlm 

receptai®|^f|isi{ be greater than 2 cubic feet. The limit of tlui 
capacity^^^i^^^e is fii:ed at 8 mhic feet in the model hye-lawy. 
In structure of the jirivy is practically the 

same as tfiai 'juit described. The great object in limiting the 
capacity of the receptacle, is to necessitate weekly removal ot the 


^ 1 
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cfjTilf'nts. As this is hardly possible in rural districts, the above 
iiMiit must,there be eatceeded. ^ The following.sketch (Fig, 93) 
represents an airrnngenient which, in the author’s, experimcc, 
ati.swera admirably in rural districts, and ijk has'this advantoge 
that in most cases it is possible to adapt it to existing privies. 
It will be noticed that the seat of this privy is higher than tlie 
one just described, and, for this reason, a step has to he pro¬ 
vided. The object of thi.s is to add to the depth of the re¬ 
ceptacle, and at the, same time to allow of its floor being above 
the level of the surface of the gnmnd. ^ 

The capacity of the receptacle ought not to exceed 1 cubic 
yard (27 cubic feet), as, in the case of a cottage, with ordinary 

economy in the 
consumption of 
coal, this space is 
ample for three 
months’ storage. 
By economy is 
meant the ah- 
sence of wasteful 
consumption. J t 
is a remarkable 
fact that the 
l)oorer classes, 
who can ill aflbnl 
it, aru most reck¬ 
less in this r(‘- 
spect. One too 
often sees Isw-go 
quantities of hal f- 
consumed coal 
throw^ into the 
privy cesspit, a practice which renders the refuse useless as a 
hinanure, and for that reason the farmer, wlio otherwise might 
willingly remove it free of charge, declines to do ep. . / 

In this arrangement of privy,'.the ashes are tnrownrin from 
the outside at a door (0) which covers a part of thp receptacle 
built out behind, the back wall of the privy being ent short 
in tlio form of an arch, the top of which is a little below the 
.seat of the closet. Immediately under the lid, and falfcened to 
tho top of the back wall of the receptacle, is a shoot (A) made of 
sheet iron, the sides of which are slightly tum^ Upwards, and 
which is adjusted by two stays connected with the arch of the 
closet wall, et such an angle as to direct the ashes on to the 
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excreta. Below this if opening (B) in the back 

wall of the provided with a door, through 

which the ref«Be,niay ^ raked along the slightly curved floor on 
to a stone sla-K from whence it is carted away. 

Various,potifrivances, connected with privies^ have been iutro- 
cliiccd for ih.© purpose of screcuiing the ashes, but it is seldom, it 
<;vor, foiiBid that the poorer classes will make use of them. 

'Inhere is one plan, however, wliich answers w'ell, and that is 
the old fashioned one of constructing a small pit on the hearth 
under the kitchen fire-place—the only one that need be con¬ 
sidered in cottage property—and covering it with a movahlo 
screen with close bars, so as to allow the iluei' asli to pass through, 
while the coarser remains behind, and can with little trouble bt; 
r(‘j)laced on the fire. The author’s attention was first directed 
to the practical utility of tliis arrungoniont when inspecting, on 
one occasion, a series of privies attached to a row of cottages, 
whore the small character of tlie dis¬ 
carded ashes in each ease attracted his 
attention. The reason of this was ex¬ 
plained by the existence in each ct.ttage 
of oneof thecontrivances just descrihed. 
fn constructing such an arrangcinent, 
it is important that the pit should not 
be too large, and it is an advantage to 
])rovide a tray as a'receiver, wdiitdi can 
easily be slipped out, and in wliicli the 
ush which passes through the bars can 
bo carried to the ashpit. The above 
sketch (Fig. 94) represents lh(‘ con¬ 
trivance in section. The sloping Fi<f. 94. 

bottom, deep at the back and shallow 
in front, allows of the removal of the ash-tray, and admits of tlu^ 
pit being readily swept out. 

MouIB^S ,6arth-ClOSet is an excellent contrivance, but, un- 
fortui^tejy', it is hardly practicable for use on a large scale. I nr ( 
better lupuses in the country, in the absence of water-(.;ios( ts,''i 
if soil i^©^ily;;pbtainable, .and servants can be held responsilile lor 
the management, no better system for dealing with excretal refuse 
■can Ashes have little or no effect on excreta boyoud 

keepm§;‘|3^^,j^Ey, and so retarding decomposition ; it is, very d i ffer- 
< nt, howi^Kr,^^dry soil, which not only answers a like purpose, 
bat also the organic matter, converting it 

into the cotodHibSln^®3iit naturally exists in fertile soil.* 

* See Dr. Buchanan’s Keport to the Privy Council, 1869. 
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After the earth his rm&iaed m'contact 'with the excreta. 
f(.r a certain length df fime (»i3t weelts^, it, loay-used a^iiiu, 
I^rovidcd it itf'dried; ihidlceci, it been soused crVi^ir and over 
again (a^ as a dozen timesy with perfect , * 

A loamy soil is by far the best for the pnrposei’ftlith^oegh clay 
nnKwers very w^ell; sand, gravel, and chalk arc practically 
useless. ■' ' -v.\ ■ 

A pint and a half of earth is the* necessary quantity to he 
applied each time tlie closrt is used. ' 

All of.the following conditions are essential tq/successful 
treatment:— . 

1. The earth must bo suiiablo for the purpose., perfectly dry, 

and finely sifted. ^ 

2. It .should 1)0 distributed ovi r the excreta each time use is 
made of the closet. 

.‘1. All inoist/Ure, ])eyond that contributed by the excreta and 
urine, must be (‘xclndiHl. 

It is convenient to store a sullicicnt quantity of soil during 
the summer month.s forbi.so during the winb^r, as the sun’s heat 
may then be utilised for the jnirjioso of drying it. If this is not 
done, it becomes iK'co.ssary to list* artiticial lit'at, and a convenient 
stove for this purpose may bp obtainotl, although the kitchen- 
stove answers very well. ' ^ 

An a]>paratus i.s manufactured by Moule’s Earth>Closet Com- 
‘ any, which may bo used in connection with a fixed receptacle 
i' a j)ail. It consists of a .seat, above and behind which is a 
hopper which contains a sulTiciont quantity of soil to last for 
some time ; connecUal with this is a valve into whichf the earth 
fills, and which is worked either by means of a handle, or by a 
levt'r connected with the seal; so that when the plug is 'raised, 
or the person rises from the seat, the soil resting on the val\e 
is distributed over (he excreta, and when the plug is piressed 
I do\i u again, or the scat is again sat upon, the valve is re- 
-.uicliarged. 

,av' I f the closet be out of doors (it is hardly fitted for. itidoor 
ji, .isp), there is no reason why the receptacle shouldlarge 
enough to contain three months’ accumulation, s^d, prfyvided a 
supply of earth is kept in the closet, the person uMng It may 
apply the necessary quantity by the hand, by niqansbf^il;trowel 
or otlier oonvenient implement. , y , 

From the above description, it wdll be perfect^'l|^j&bnt that 
dry earth-closets are not admissible either for -property 

or lor densely-populated towns; in the former'case, the necessary 
details will not be attended to, au4 in the latter there is no 
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facility, either fpx disposing of the 

manure. _, /' 'V''',l ' 0 ^ V f 

The lil|;jb^s^ielai^bs^ refuse has naw to be considered, 
hut spa^30%ii| j^^permit of the (Jpestiou beiRg^disctiSsed in any 
utiior tb& ‘ J 

In ^ BistriCtS, provided ordinary care , is observed in 

excluding t||)m the refuse heajfl all hut the lino 4shes, excreta, 
and garbage bf the househbld, little difficulty will be expirieneed, 
as neighbotiring farmers will willingly remove such refuse free 
of charge. ' It is not, however, easy to insure that removal will 
be effected at sufficiently short intcrrvals, and, until rural sanitary 
authoiities ^roughout the kingdom realise that it is their duty, 
not O^y to see tljiat nuisances are corrected ns they arise, but 
also td'do their utmost to prevent their occurrence, the difficulty 
w'ill still continue. The inhabitants of scattered districts must 


necessarily do morfi for themselves tlian those who live in towns ; 
■vvhat’is <|uite practicable in tlie former case, becomes an impos¬ 
sibility in the latter, but tliis circumstance by no means relieves 
such authorities from resjjonsibility. Carefully considered bye- 
la>vs, in. which only what is reasonable is r<‘(|uire(l of the people, 
should be in force in all districts, for this, as for other purposes, 
and by thei^ regular enforcement, when necessary, each individual 
must be, taught tliat lie is ex]»(‘cted t o do Ids share in work that^' 
is ess^intial to tho health of the community as a wdiole, 

In Urban Districts, sanitary authorities ought themselvi'- 
to be responsible for the removal of refuse, and at intervals m 
exceeding a week, althougli daily removal is most desirable ; (he 
method ol^disposal must vary in accordance with the nutuia; 
of thb privy accommodation. 

In the case of towns with fixed receptacles, in which the ashiis 
are ihixed with the excreta, the services of the farmer are again 
in peq[Uest.;' Whicn the surroundings are agricultural, and par¬ 
ticularly, when the proximity to a canal permits of cheap transit, 
comtiS^liYely little difficulty Avill bo experienced, although thi>,^ 
rural,j^ppjation may rea.soiiably complain of the nuisance th:i,.<i 
the conveyance of such offensive matter in larg;.*. 
quattlig^^Wut the country. 

of towns with movable receptacles, the best system 
is as the Roclidale system^ and this, or a modi/le.a 

tion Operation in several towns. The pails, which 

■oughtwith tight-fitting lids, are removed weekly, 
in a central depot, being replaced by otliors 

which '^trab meantime, been thoroughly cleansed. A 

■certain quanfity^ of sulphuric acid having been added, in order, 
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SIS far .as possible, to retain tbe a^nmoiaia-—the important ron- 
f-i iiucnt from a fetiliaxng point of vie^-^ihe. eaccreta art- dis- 
cliurged into iron cylinders, in which they are ^dnced to a dry 
])Owder (pondrette) by means of steam. The cylinders now in 
use liave a steam-jacket around the outside, and in the interior 
there are hollow revolving arms for tlio purpose of amtating the 
contents; into these arms steam^is introduced in 0 )|per to aid in 
drying the excreta. The fumes giveh off during the process of 
drying are conducted over the furnace, so as not to give rise to 
nuisance. 

By this system, provided aslies and ot])cr refuse are excluded 
from the pails, a niamiro is produced which has a ready sale. 

A modification of the Jlochdale system is adopted 1^ some 
.authorities, the ]>uils bidiig emptied on the spot in a collecting 
curt, a proceeding whitdi is far from satisfactory. Fresh paiis- 
wliieli have previously been cleansed and disinfected, should, in 
all cases, be sulistituted for those ooiit.aining the excreta, whieli 
should bo removed ujtji tlu ir eontents from the premises, to b(‘ 
subjected to a similar cleansing process previous to again being 
made use of. IJnh'Ss this plan be .adopted, the pails soon become 
v<'ry filtliy, and <‘auso serious nuisance. With regard to the 
conservancy system for urban districts, as compared with the 
water-carriage system, it e.annot be said even allowing that tho 
^jystem is efficiently carried out, that it is otlier than dirty 
lumsy, and expensive ; but when carried out as it usually is at 
i/pn*sent, the becomes distinctly dangerous. It is im¬ 

possible that the presence of so m.any centres of d^OComposing 
lieees and urine in thickly-populated districts can brother than 
insanitary, 

INlr. Herrington, late Borough Engineer of Wolverhampton, 
a town of under 100,000 inhabitants, where the pail systoiu 
is ill operation, has published an interesting account of its 
^ cost, in which he estimates the saving that would be effected 
by the substitution of the slop-closet system. His pamphlet, 
j^froin which the following extract is taken, is well worthy of 
perusal*:— . . supposing it were possible , /^abolish 

the pan system altogether (say in one year), then ! contend 
tliat in twenty years from now (say in 1910), Wolverhampton 
would be pecuniarily benetited to the ex:teut of XH5,3!^0. Of 
eoiir.se it would cost something to alter the system* , ' Supposing 
it cost £21 per house, and if there are 13,000 pans, that^r^presents 
i.*2(i,000. Then how dp the figures stand for 10101' ^ ' ! 

* Account of the Wolverhampton Sewage Worhe^ with aoTne 

the Pan System. September, 1691, 
t IrnwR probably too low an estimate. c 



SEWAGE ANI> REFUSE DISPOSAI.. 


107 


Saving by an immcd^te chafige of ^o pans in nsc 
to^daVj ,* « « 

Saving l^tbe ad^tion of ivastw watof’-closets from 

l»90 to m0, , , ^ . 

' 'r‘ 

' . > ' ' ' ' 

Dedndfe cost of changing present pans, . . . 

Cr^idit amount realised to sale of appliances, &c., . 

Net saving in twenty years, , , 


£ 111,920 
59,400 * 

iuiSo 

2ti,000 

£UO20t” 


The‘disposal of dry refuse, in watpr-dosot towns, and in 
towns in winch the pail system proper is in force, has recently 
received a great amount of attention, and authorities are begin¬ 
ning to realise that the practice of (le|>o.siting such refuse on land 
must be looked upon as a tiling of tlio past. 

In these days, it is raucli to tin; discrc<lit of autliorities to find 
])lacards posted intimating that certain spots may he used as 
“ free tips for refuse,” and still inoni discrcditahle, is it that in 
1 ‘ourse of time this pilacard sliouhl ho ri'placed by a notice to tin; 
ellect that ^Hhis eligible site ” is for sale" for building purposes. 
The danger to health that the ouaipiers of lioiises built on such 
sites, possibly by tlie jerry builder, an‘ exposed to must he very 
great, disposal of refuse Ijv fire is tin*, only safi* ])r()eeeding,aud the 
apparatus now available for tlio purpose, nf which there ari* 
several types nowin the market, (onibles tins to ho acoomplisbet^’g 
with little or no nuisance, and at small cost. It isimportair 
also to reraemher that the peo[d<; tlHonselvcs may render, greir 
assistance to tlie authority by burning the house refuse, as far 
as possible,^by means of the kitchen lire, in place of consigning it 
to the dust-bin, a fiict which ought to be iiupiessed upon tlu*m 
whenever opportunity oilers. 

DBStrUOtion by burning is the only safe and efficient method. 
Thia is conducted in large furnaces, constructed so that l ho 
refuse mity be thrown in at the toji, ai\d the indestructible, 
rninerai part of it (clinker), removed at the bottom. Wlicu - 
oiice ^e fire is well started, it is found that the organic mattci. ' 
of town refu.se is largely compo.sed, suffices to main tan ' '* 

the complete destruction is effected, and nothing but/ 

the n^o^l^i^|ipirious mineral portion remains. The heat thu.s gem*- 
ratedjflpEite^® Utilised for a variety of purposes; for example, the 
prodii^l^^^f ftt^m-jets in connection with the flues for increas¬ 
ing iihe pumping of sewage on to land, when the 

*Byai6|Si^i^itt»uecM8ity for providing new pans. ^ 

+ In fi^re, the probable increase in tho population 

during the pmod ie taken into account. . 
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](^vcl of tlie surfftco necessitates doing, so; the generation of 
stoam for the purpose of treating the ieicretal, refuse, when tlm 
Kochdale in operation; as a power for generating 

olectricitjf, for lighting or other purposes; fbr^ta^'^g^^'oration of 
etcam necessary for the disinfection of clothing and'bpdding; in 
fact, for any purpose for which steam-power is requi^d. 

The clinker Av hi ch remains maybe used for the. manufacture 
of cement, or as a foundation for roads, for which it answers 
admirably. 
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CHAPTER VIII. 

BOUSE CONSTRUCTION. 

MASrt important details i elating to house construction have 
already been dealt with in tlie jirevious cliapters) tho building 
itself and its site have now to be considered. 


BuiLUING-SlTrS. 


Tho sMtB fOP 8, h0US6 is ofti'n S( lected without regard to its 
suitR^uIity from a healtli jion t ol view Speculative build#is 
natnrally take no interest in tbe (pustion, landowneis aie only 
too anxious to a\ail ^themselves of the (\ti.i jirice ollered lor 
building>&ite&, and, as a rule, tlu public either under estimate oi 
are ignorant ot the important inllueme lliat locality ainl si,., 
have on health. ^ 


I Tb© important considerations in selecting a site are— 
liffarmth, light, and mr, and, as a lule, dryness and warmth ,, 
|together, as do liglit and air 

, The dry ness of a site is mainly dependent upon the f.wility 
with which rain can pass oil or thiough the soil, and the distant e 
from the surface of the subsoil water (see p. 13), It folhjw ,, 
therefore, that flat and non-porous land, or land which, tliougli 
porouB, has an impervious stratum immediately underneath, is 
not desirable as a building*Hite. A gravelly soil, of consider ihle 
^ on a slight slope, is probably the best site that t i ^ 
from this point of view, for not only does it .dlotu 
facili^<^ for natural drainage, but, by reason of its ilepth, tlx* 
aitb^ifoWRter is a long way from the surface. On the otlu i 
the surface be of sand or gravel, if within a ii w 
hi ^ bed of clay, the pervious upper layer simply ac ts 
<i|ld absorbs the water which lies on the impet vie is 
bedunderneath ; such a site, therefore, is not a 
favodtu^4r^09it^ (dtbongh it may be much improved by subsoil 
drainage. 
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Impermeable X^ks, aii regards drytiess, are healthy, as (he^ 
\v}itf;r readily ratiS; them, hnt in countr^ disitricts the dilli- 
culty of obUining t^ater in many cases .against such 

sites. ,1 -'’''/'r' 


provided, 
considerable 


Chal^JSOil is dry and healthy; so is SElli 
(for tliib reason given in the case of gmvelJiriS q 
depth and nninterrupted by clay. ' , 

Clay and marl, but especially the former, are damp, and 
unless thoroughly drained are not desirable for buildihg*sites. 

The connection IxdwtM'n damp surroundings and ph^iiHs has 
already been refernid to (p. 3), and it is probable that the 
jiri'valenee of other lung diseas<‘f>, as Wfdl as rheumatism,, ne nr- 
algia, and throat allecLions, is inllutmced l)y damp. 

Peat land, and all soils which contain much- vegetable or 
animal matter, an* nnhealthv. 

Made soils ought to he slmnned, owing to the amount of 
organic matter th(*y an^ Iik<*ly to contain, which will exist in a 
slate of putrefaction for years, and render the air surrounding 
the house impure. • 

The ground air—that is, thv- air which is intermixed witlk 
the? soil from i|»s surface down to the level of tlio subsoil or 
ground water—is coiitinnally b(*ing discliarged into the atmo- 
'spliere, owing, among other causes, to its displacement by the 
'infall. This is the reason wliy it is imj)ortant that the soil 
‘*1 which houses are built should, as far as possible, be free from 
I ^'geiuble and animal matter. To the presence of sndli decaying 
I'natter certain diseast's are largely attributed. Most authorities 
an* now agreed that ty[»hoici fever, infantile diarrhoea, and 
diphtheria are intimately"coriiiected w'Ith ground eMuVia'T^ni 
soih which have been polluted owing to faulty drainage, cess¬ 
pools, «fee.; hence the importance of guarding against any such 
risks of pollution of the ground surrounding houses as well as 
lh(*ir actual sites. 


Th© warmth of a site, other tldngs being equipil, is influ¬ 
enced by the nature of the soil and the degree of moisture it 
contains. ' . 

The power of absorbing heat differs in diflerent sdils,il^' has 
bt'en proved by Schubler, who has estimated it as; follows, 
assuming 100 as the standard:— ” 


iSand with some lime, , . 100*0 

Pure sand, . . * . OS'S 

Light clay, v • . 76*9 

(iypsum, . '« . . 72*2 

Hea%'y cUy, . . , 71’1 


Clayey earth» , • ,, * 68*4 

Pure clay, , 66*7 

Fineohiuk, . , 61*8 

Humus, ♦ 49 *0 
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These figRz^s superior the absorbinjjf 

pf.wer of 5a^d is.i^ 90;^pai'€^ oonsequently, how 

imirh wamoT^is As’ft Site; ^ Again, the eyjjjorfttkm from the 
surfiice jL' 1?) is greater the damper if is, and as loss of 
lieat resuitft l^n^vaporation, cohsequentlv a damp site is colder 
than a dry one.^ , > 

It follows from what has been said that, in selecting a site for 
a house, preference must bo given to one which is dry, and if 
there is nQ,>alternative to building on a damp site, it is impora' 
live that it should first bo drained. Attention should be paid 
to encouraging the natural drainage, by removing obstructions 
tliat may exi^ to the free How of the streams in the neighbour¬ 
hood, and thus lowering the subsoil water. The measures to be 
adopted against damp as regards the building itself will be con¬ 
sidered later. 

The two important requireimuits, li^ht and air, are to be 
secured, as regards the first, by selecting a soutlierly or south 
we sterly aspect, and as regards the second, 

from otlTer^bntltlings^ and not closely su'rnminied by trees. J(. 
is not^always possible in towns io obtain the advantages in thi.s 
respect afforded by the country, but t)je more, breathing .space 
that can bo provided the better, and to insure attention to tliis, 
all urban authorities should adopt bye laws defining the limits 
beyond which buildings shall not exfend (see Appendix). 


Building Matkkials. 

BHokS of good quality should be heavy and hard, and wlir-n 
knocked one against the otluir, they ought to give a cleai-, 
ringing sound. Soft bricks ai o more absorbent than hard ones, 
consequently walls built of the former are more likely to b* 
damp and cold. Frost also has a crumbling effect upon 'thorn. 
The tmual size of bricks is 9 inches in length, by 4^ inches ir; 
widtiiit aiid 3 inches in thickness. 

^j^|JtaIity of bricks, as of other materials used in Iioum* 
buildfi^'li^ftries,. and upon it depends, in a great measure, the 
health.,.^&||t|,.^mfort of the inmates. In certain districts the cl.ay 
is well suited for brick-making, and there the chaiu e 

of badij^ykft, being used is much less than in other districts, 
te the quality of the clay, the “tempering” procc.s.s 
entail^'fl^i^t^ iftbour. An important part in the process of 
brick-m&iag ia bttniing. The heat has to be raised gradu¬ 
ally up to a cisrtiin pointy at which it should be maintained. 
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wiiljout variatioa, for several days ; ,slioald the heat 

Ik- too grea-t, t^e bricks Will be vitrifiod/Md‘iCvnofc sufficient, 
tliey wifi iatPiL oafci^tand friable.*':^'/ 

It may seem strange, but it is hehe wind 

can pass through a brick wall. This may Jiave^w W^^Vantages if 
w'e consider how rarely any provision is iaij|^e.l^ irbntilati^ in 
the houses of the poor; but, as porosity le thb 
water can penetrate wliere air can, the necessiliy fov ckwisiructing 
as fur as possible impervious walls becomes apparent. / 

The quality of stone for building purposes yarifes, and 
hardness and compactness, or non-porosity, are the important 
requisites. Granite, of course, is well adapted for^''tbc purpose, 
but it is not met with in all neighIxuirhoods, and the labour 
involved in dressing it adds greatly to the cost of the building. 
Th« atmosphere of large- towns has a perishing effect on some 
jitoiies (those, for example, containing lime and magneria), owing 
to the solvent iiction of rain and moisture when charged with 
gases which act chemically on stone. " , 

iluilders often use*.si one of the most inferior nature for 
window-sills, and for decorative purposes ; it imparts an. air 
of grandeur to buildings, but, owing to its perishable nature, 
the effect is but temporary. It is important that the builder 
should lay the stone as it w'as in its natural bed, otherwise it is 
^nore likely to perish. 

^ MOTtaP is composed of sand and slaked lime, in the pyopor- 
tioii usually of three of the former to one of the latter. The. sand 
should be clean, sharp, tok'rably fine, and free from small ttpnes. 
Iluildors are apt to be very careless with regard to the Ir^^oni 
from dirt in the sand they use. Should it contain clay, marl, or 
earthy matter the mortar will not “set,” but crumble to pieces; 
for this reason, it is advisable to wash ail sand Ujsed for .the 
purpose that is likely to contain any foreign matter. ■ .'V/ 

The quantity of mortar used should not exceed; what is 
necessary for insuring adhesion and uniformity of 'jpi^eoTe. 
ANTalls built with inferior mortar, especially if a large quantity is 
■used, are extremely friable structures, and they an^'>;l^ 4 ;'^ore 
porous than those put together with proper material,, , 
Mortar ought to be prepared in small quantises.■Ranted, 
the sand being added immediately after the lime l^b^ni'elaked. 
If it ia.,alb wed to stand it absorbs carbonic the 

atmosphere, and when again disturbed 
used it win lost much of its adherive. qnalij^^v j : 

Portland cement is' the material be^ ihpw ’lor’ tjuilding 
work in which strength is necewary* ^ \ 
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walls, and is usod 
a variety of ways^ 
lime or l)nral}iUty^ smooth 

ness of pOr^ are the featureis of a goiul, 

]>lastcr.. it is difficult to clean, and if porou« 

it absor^)S';^|Spa,tti^ impurities from the atmosphere of the room, 
and irnJ^i^eheeomes saturated with such impuri^ty. Vory inferior 
plastet?'is' Often i^sed hy apeciilativo builders, consisting of a 
mixture of lime and sifted vegetable mould; such a plaster 
is exc<^e,ditigly liable to break, for ex.aniple, when articles of 
furniture Rro pushed against the wall. If the walls are papered 
a certain amount support is aflbrded to the plaster, but 
in re-papering, when an attoioj>t is made to remove the old 
]iapertho surtaco is certain to ho moi\‘ or less injured. It may 
here be remarked that tins common practice of re-paperiug wall.x; 
on the top of old and tilthy ])apcrs is most ohjcctionablo, and 
ought nover to be followed. 

Plast^ ought to bo applied in layers. The first, con 

slating of e^ual parts of lime and sand biixod with ox'-hairs, is 
applied on the face of the wall or on laths. Tim second, or 
floating coat, is composed of slakcxl liiix' .‘ind a little hair, mixed 
to .the consistency of thick cn'am. d’hy final coat consists of a 
thinner mixture of lim(> and water, sometimes with tlie addition ' 
of a little ][)laster of Paris to fiicilitato sc-tting. f-’ 

Keen^a cement, Martin’s cement, aiui Parian cemen; 

are all mixtures of calciiuMl gypsum and other substances ; they 
all set hard, and arc capable of receiving a high polish. 

Concrete is a mixture of lime or coment and gravel from 
which the fine sand has been .separated. Stone crushed into sharp 
fragments, broken pottery, and .slag answ(;r the purpose, hov/ever, 
better,, than gravel, which, owing to the smoothness of it'< 
particles,-ha.s less adliesive properties. Concrete is used for 
foun^nMons, for fioore, or even for the walls themselves. It 
oUgiki W be made with cement when strengtli i.s of importance. 

is.an altered form of fine elay which has been com 
«hardened by natural processes. Its laiuinali <! 
of its being easily S])lit into thin sections , 
heiiiM|^_i^e4uently used for roof covering. 

of baked clay, and are either flat (plain lilrN), 

• The latter are twice bent—that is, in crosy 

||;1|^i^nt both a convex and a concave surface, to 
■laterally. , . 

suitable material for covering flat roofs and 
gutters,,.^brec^use it is very durable and can easily be worked. Ju 
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is also used to form a union between the brickwork and slates 
flashings), and ie *nuch to be preferred to foment for this [»ur- 
although the latter is often ,,^sed fot economical reasons, 
vvitli the result that the wet penetratea 

Zinc may bo used for the same purposes, and very often is so 
used on account of its comparative cheapness, but it is much 
inferior to lead. > 

Thatch, as a roof covering, is a good non-inductor of heat, 
ami is, therefore, bolli cool in summer and warm in winter, but 
there are objections to it from a sanitary point of view. Being 
<»f a vegetable nature, it is liable to decay, and it harbours 
inscicts and dirt. 

So much for the materials used in building. The details of 
construetbm, so far as tlu‘ 3 ' are important from a health point of 
vi(‘\v, have now to be considenid. 

The foundations of great importance, although, as a 
rule, too little attention is j)aid to them. In this case, %s in the 

case of all work that is covered 
over, the speculative builder 
who has no conscience, has a 
splendid field for scamping his 
work, and becoming rich at 
the expense of the unfortunate 
purehascr of tlie property. 

Jt is e.ssential in all cases, 
excei)t where the ground con¬ 
sists of rock or other solid 
Jiiaterial, to lay a foundation 
of good concrete, as a base for 
the wall footings. Uixloss this 
precaution is observed, build¬ 
ings erected on loose soils are 
liable to subsidence which 
causes cracking of the walls. The depth of concrete for this 
purpose is regulated in accordance wdth the weight of the wall 
which liM to be supported, hut in Jio^8„oiy;htjt^|^s 
tliaii 18;inc,he§. In j ^t h, it ought toH^xtend at least 6.inches 
beyond the footiijM|||P|'he height of the footings themselves 
should correspontaJPBfeast two-thirds the thickness of tifxe wall 
above them, and They ought to project on either side . fer a 
di.stance equal to at least one-half the thickness of ihe Wall 
(Fig. 95). ; "... - 

Damp-ppoof Course.— TTnless precautions tiatken to 
impose a barrier to its unward progress, the moisture which is 
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readily absorb©^ by the waU from soil iu contact with it, 
will rise, by capillary Attraction, eyeii 'm far as the upp<ir rooms, 
and besides dama^n^ the "^all papers, 'will render honst^ 
d.'imp and This is the most frequent canse of damp 

houses, and it is one that cannot well be remedied, except at 
considerable, cost, when once the house is built, although it is 
easy to prevent it in the first instance. This is accompHshed by 
placing a damp-proof course in the wall, a little above the level 
<d‘ the ground. Tarious materials are used for this purpose, 
such as sheet lead, 


or a layer of asphalt 
inch thick. iSlaba 
of glazfed stoneware 
are specially raajxufac- 
T 11 red for the purpose. 
Tliey^ are perforated 
longitudinally, ‘ and 
thus serve another 
•useful and necessary 



jmrpose, in allowing 


W. 


41 current of air to 


pass freely under the flooring. Tlicse .‘duhs an* mad in diflerent 
widths, to suit walls of various lliickiuss (Kig. 90). 8);tfo 
imbedded in cement is often usi'd, Imt (his is not .satisfactory as 
the wall in settling may cause fracture. 

The above arrangement of damp-proof course is applicable in 
the case of a house without a basement storey, the flooring of 
which is above the ground level; it is obvious, however, that it 
would not answer the purpose in the case of a house wdth a 
basement,ISr one with the ground floor on a lower level than tlie 
surface. Under these circumstanco.s, it is nece.s.sary to construct 
an areA round the house, or a substitute for it, the bottom of 


which is below the level of the basement flqor, so as to allow of 


a damp-proof course being inserted bfitween the floor and the. 
bottom of tlie area, in the manner just described. The construc¬ 
tion of 9>ll. area, however, is expensive, and not always practicable, 
but th0" same object may be attained, at less cost, by forming 
what la‘termed a dry area, (f’ig- This practically corre- 

sponda',;^|h.an ordinary area, except that it is covered, and is 
only sttiffitidikttly wide to keep the damp earth from touching tlie 
walk plan (Fig. 98) that answers very well, is to build 

that pm?tlt%vi^.trho wall which is belovr the ground level, 
hollow, Mi in ihk case it is necessary to insert two damp proof 
courses, the one extending across the whole width of the wall 
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l>elow the basement floor, and the other across the outer sect]V»n 
of the hollow wall a little eh|>ive the ground level. The acc«)in- 
piinyingj^ketbhes assist' in making the above ;descrii)tiori 

clear. ' ''' ' *' j ' , - 

No matter which plan is adopted, it is necessary to provide 
<lrainage from the bottom of the area or cavity, and, both in the 
t;ase of the dry area and thff hollow wall, ample openings must 
he provided fltr ventilation. Ff‘r thi;. reason, in order to avoid a 
t^pace in W'hich dirt mav :«(‘euiiinliil(*. a heltf'i* plan is to fill tln^ 
cavity wiUi as))hull, which would entiidy prevent the penetra¬ 
tion of daiiij). 



Impervious wails above the i^rouiul lovfd are also of importance, 
otherwise driving: rain will j)enetrate, into them, especially in 
the ci0o of houses in exposed situation.s, amhduring long period.^ 
of rain. 

Walls may he renden*d ]U‘actie:dly waterproof by coating them 
with good Portland ceineiit. Slates or tiles fastened battens 
on the face of the wall, wdll also answer the purpose, although 
tlie former are umsightly, as indeed are the latter, unless in the 
original design it was intended to construct tiled walls. l^ugli- 
easling/’-which consists of a coating of good mortar, on which 
shingle and small pieces of flint are sprinMedj anaftyers the 
]>urpose wh^ the work is well done, and it does not ja^e^sarily 
iletract frooi the appearance of the house. ' if 

vgiilarly rmewt d, will also protect the yralls firom damp, but 
ill are unsightly, and the latter is costly. 
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Various plans aro adopted for rendering the walls of houses 
impervious to wet ift the first inatanee. 

Cavity-walls are designed for this purple; they ai^, pract i ■ 
o.illy dou||^e waUs> with a space of S or 3 inches betw,een them, 
ami these are tied together at intervals by bonding-tios of n<ui- 
ahs(»rbent material, such as iron or glazed stoneware. In order 
to insure stability, the distance hetween t*aeh tio ought not. to 
hr greater than 3 feet horizontally, an<l IS inehes vertically, ami 
if iron is the material used, it ouglit either to he galvanised, or 
coated with some other pioh^ctjvo material, to prevent rusting. 
These walls, in addition to being innuTvious to wet, are had 
conductors of heat; consequently, in houses so constructed, a 
uniforni temperature is more (Msily maintained than in those 
built with solid walls «if <*(ju:il tliiekm-ss. Jt is essential that 
ample means for the ventilation of tlu‘ cavity should he provided. 

Aspha,lt is sometimes used to fill up ravity-walls as a ])n)- 
teetion against damp, ami, as alreiuly slated, it answers the pur- 
]>ose very well; in this <-as«‘ the spare lirtwren the inner and 
enter wall need only a mirrow une, * 

There are otlier caus'“s of <i,i’.np \mUI.s brside.s those ulreaily 
mentioned. Damp may prlleL^.•ll(^ from tie* l"p, where parapet 
walls RTO unprotecteil. These may lx- jirolertrd in a variety of 
ways. The top line uf bricks may be hud m C' Dient u[>on a iinr 
of tiles, which project from the side to prevent, rain from triclvliog 
down; or a sloping covering, ron.iistmg of slabs of stone, with 
the low^cr margins overJianging the .side-, may lx* lixrsi along Urn 
top of the parapet. AnotJier w(*ak poinL is when; tin*, roof j^iins 
a parapet wall. The oominon imtlmd adopte*! in this case to 
prevent wet from entering the budding is liy cement Hashing''', 

I)i}t, sooner or latfu-, the cement ^vili sfp;i,rate from the brieJ: 
work, and cause leakage ; lead Hashings are juiicli to bo^dtreferre.d 
(see p. 180). The itaul is inserted in tlie joints of the brickworh, 
and, passing ticro.ss the angle funned by the wall and the roof, is 
continued along the latter fur a little distance. 

Window-sills also cause damp unless they are built heyornl 
the face of the wall and arc grooved iongitudinally {tkroatcjl) on 
the under projecting surface. Again, a very common and 
serious cause of damp walls is defective spoutingf. 

It is by no means uncommon, especially in the country and 
in small towns, to find houses entirely devoid of .spoutin;;^ d’lie 
evil aris^g. from this is most serious, as any one who will takfi 
tlio troublii^td look,at the internal surface of the walls can dis¬ 
cover for"’hitiiij8elf. It will also be found that along the ]>ase <jf 
the w'alls, unless the ground is paved, a gutter has been furnicd 
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tjift constant drip of the rain from the roof, and duriiiLj tlie 
a-'tuiil rainfall, this gntter will coiitain water, which is absorljed 
liy tlie walls, withiu-Avliich it may rise to a considerable heij^dit. 
In the principal room down stairs, which in this class<if propert y 
xisnally serves as tin? Idtclien and living-room, the,fire that, is 
constantly kept burning inodilics to a large extent the oonst - 
xpmucea of such defects, but in the Ix'drooms upstairs, in wiui h 
tluTC are no fires, tlie damp eonuition of the w'ails is at oiu;<5 
apparent. 

Krom .w'liat lias Ix-i ii ssid (•(uieerning the danger to healTli 
arising from damp surroundings, it will be understood that it. i.s 
tiie duty <if uul.hurilU'S t(; insist upon all liou.ics being spouted— 
a duty which is far too often disrfigarded. While recently 
inspecting a district in Stallbrdsliire, tin* author mot with a most 
titriking oxam})le of flu* evil «'ll'ecls that liad followed as tlio 
direct result ot'an imperlant. .sanitary improvi-u ent. ^Thc greater 
jtortion of tlu' <listrict in ijm-siiun had lu eii proxidtal with a good 
ainf plentiful sujt}tly (if vater by a neighbouring company, 'i’le; 
codipany'ri j>lant did luit. allow of tin' water being carried tomie 
jiortion of tlie district, vliuli' axus situatinl on a considerably 
higher level than the rest. Tlie lesult was that, from tlio 
nioinciit of the introduetioii of (lie water, the rain spouts of the 
lower pari of the district \\«‘i(’ allowed to decay, until litth^ 
\estrgc of them was h ft, whih* the houses on the higher part 
were fiirly well jirox ided with spouts. TJie fact W'as, in the 
one cast', the introiluctiou of tlie water supply rendered it 
xinm^ccssarv to conserve the. rainfall, convSi'quenily it was allowed 
to take w'liat coiirst' it liked ; Avliile in the other case, the absence 
of a \vat(‘r-siipi>ly rmidered l ain storage—and tlierefore spouting 
— necessary. * 

Thicloiess and Structure of Walls. —No house with one 

or two storeys ought to lu; built, with walls of less thickness 
than 9 inches, and a 1 l-iiuli Avail is much to be preferred; 
indeed, unless the building material is good, and the precautions 
against weatlnu* already desorila'd are t.iken, the latter thickm ss 
Avill not afford sutlieient. j>ro(eetioii. If built of brick, the bricks 
ought to be properly bonded together, by being laid length-ways 
and cross-Avays ulUTiiately, and only Avhole bricks should be 
used.’ This is important from the point of view of stability, as 
if broken bricks, or “ bats ” a.s tliey arc called, are used, the wall 
is greatly wejikened- When, from any cause, the foundations 
are at all doubtful, or if special strength is desired without in- 
er('a.sing the thickness of the wall, hOOp-lPOH bondS may ba 
inircid need. 
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The Roof. —The comfort of the householder ia as much 
lefK'iuloiit upon the soundness of the roof as upon the goudncsa 
of the walla and foundations. I'nless the material and wto iv- 
itiaiibliip are good, constant annoyance wdll bo experienced frotu 
Irakage, and, in addition to this, the temperature of the house 
is greatly influenced by the nature of its covering. 

As already mentioned, roofs an* generally covered with shih's 
or tiles; in some localities, however, where suitable stone is avail 
aljle, thin slabs of it are used ; stone, however, is objectionable, 
on account of its weight. For flat roofs, lead, zinc, and (‘ven 
eojipcr are used. I'he inclination a roof ought to have is 
dependent upon the material with whicli it is pr(»posed to <-ovfr 
it. If the material be met.'il, llu' slope need not be greater tlum 
will sufiice for the rain to How off into the gutters, and if slab s 
or tiles are used, the nece.ssary inedination depends?, to soni*' 
<'.x:t.ent, upon tlndr .size .and porosity. Lisrgii slates require less 
ineiiiiation than small oiu'S. Stem; shdi.-; and tile.s, being moi'o 
porou.s than s’|sil<'s, ought to liav<> a greater slope. 'I’he folhm- 
irig flgures in'’^icate. the ine.Uiiat ion t hat is r»'eoimiien(l<‘d in each 
ease, including a thatched rocff, a.ul it isoi'the utmost, impoi’taneo 
that the speoilii.al inelimu ions sljould be a(lh'‘re(l to. 


Ordinary slates iK Cfl an inehnatjon ef about 20' L i .'{() uitli the hori/.oru 
Sbme elaos aail tiles ,, ,, •» it 

'J'hatch ,, ,, 00" ,, ,, 

Sl£lt6 varie.s very much in quality. For rooting purposes, it 
ought to bo hard, non abMorbent, of fine (juality, and free from 
■ gins or stieaks. If veins are pnesent, tlie slate in time wdll 
tlit, and unloa.s it is hard it wdll bn'ak, or tin* nail-holes will 
udually enlarge, and ultimately the -slate will fall otf. 

Slates are often laid on laths, but the practice is not a gf>o(l 
3 ; boarding is far better suited for ilio xnu'jioso, as it forms a 
d base, and offers a greater resistiince t(* changes in teinpiua 
ture. If laths are used it is to point the under fr'ide 

of the slates with hair mortar (“ torciiing ”) in order to prevent 
the wind from blowing tlirougli, carrying with it rain or .snow, 
as well as to steady the slates and keep tliem from rattling. Ii- 
is an excellent practice to cover the boarding with felt before the 
*:lates are fixed; such an arrangement greatly conduces to the. 
warmth , of the house in winter, and its coolness in summer, 
v^lating should be laid with a 3-inch lap, otherwise tim rain or 
snow will be driven through. This requires a little explanation 
which the accompanying sketch (Fig. 99) will make plain. Jly 
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a '» indi lap is meant, not ainiply that the lower edge of one 
8lale shoulcil^cover the top e<lge of the one immediately below it, 
to t,hat extent, but that it should overlap the next slate but one 
below it for 3 inohos. 

The nails useil for fixing slates (two for each) ought to be 
made of cOppor or zinc, or a mixture of copper and tin ; the fu 't 
metal is best for the purpose, although composition nails and 
zinc nails answi'r very wjdl. Inm nails ought never to be ust il 
as they rust, and ultimately break. Tiles arc fastened by oak 

pins. 

^\s already stated, lead is the material to be preferred as .a 
cov(‘ring fur ilat roofs, ami millad lead —that is, lead that has 
been rolled out int(» .sliet Is ol' unifitnri thickness—is the best. 



Fig. 91). Fig. 101. 


The iliickness of the lead used will depend upon whether there 
is a likelihood uf tlm roof being walked upon to any extent, and 
if there is m»t b or even -t pounds to the superficial foot will 
answer the jjurpo.se, although iu some cases it may be necessary 
to use^ a thickness equal to 7 jjounds. 

In jointing the leacl, it is important to remember that the 
metal exjvands by heat, so if seamed-joints ai'O made, no play 
will bo allowed for this exjiansion, and jJiickering, followed in 
time by splitting, will take jdace. To avoid this, it is best to 
unite the lead, by overlajjping the edges over a wooden roll, in 
the manner shewn in the sketch (Fig. 100), 

As far as possible the use of nails must be avoided in all lead 
work, because of the galvanic action that takes place between 
tin* two metals leading to decay, and consequent leakage. 

Zinc has certain advantages over lead, but these are far out- 
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•weighed by its <ii8adv<antages, although, as now manufiiclurtMl, it. 
is admissible if proper care is obsorveci in laying it. The a(l\ an- 
tagos are its lightness and comparative cheapness; on the otlu r 
hand, it is less durable, and more troublesome to lix. An 
aiiifuiar roll (Fig. 101) is better .suited for zinc than acircularoue. 

With regard to the interior of the Jiouse, most points of impor- 
Taiice have been dealt with in the chaplera dtjvoted to house 
drainage, but the construction of tin*, lloors has yet to bo con¬ 
sidered. 

It is of the utmost importance that the cellar and basement 
floors should be laid so as to be absolutely impervious to ground 
p.ir. 'Xiie significance of tlii.s, from a health point of view, has 
already been noticed, .and it is impossible to over-estimate it. 
The damp and divsagroeabb^ odour tliat rises from cellars is well 
known to every one, yet, even in modern buildings, precautions 
are stddom taken to correct the evil. Oellar floors arc usually 
formed of bricks set on the ground itself, w'ithout even a bed of 
mortar being interposed, and tlius but litj:.lt‘ op|josition is oll’ered 
to the entrance of unwhcjlestmie etlluvia, whicli attracted by 
the warmtli of tlie house, iVom .an area cousiileraldy larger than 
that upon which it stand.s 

That thi.s happens tliere. is ample j'l i^rif in the penetration of 
«ra.s from leaking .street mains, espeei.'dly during a eontinued 
frost, when the ground oiitsid(> tin* house is rmne or less her¬ 
metically sealed, ami the eellars an tln^ only \mits. If, then, 
ordinary gas can tiud its way into lumsi's, why not sewer gas 
from pervious silvers aiid ces.>poolK :is well as the greund air, 
it may be, from a made site formed ot decuying vegetable and 
animal matter 1 

The following striking example of the danger arising from 
]ic;rvious cellars occurred in the luithor'.s experience, and was 
attended with serious eonseciuem en. 

In Darlaston, a mining town in South Staftord-shire, a whole 
family, including the father, mother, and three children, were 
found one morning early in January, 18111, in bed, on the first 
^oor of a small cottage, in a coniato.se condition. From thi.s .st;be 
it was inapossible to rouse them, and uncon.sciousness lasb^i from 
twelvo^to twenty-four hours. The medical man in attendance at 
firs^couM not account for the symptoms, and the condition of tin* 
pattenl|r‘lvas so seiious, that he remained in the house for three 
hours,. the end of this time, he, as well as friends of the 
liiinily who were assisting, began to suffer from severe headaclie 
and lassitude, and then it Was decided to remove the patients to 
another Louse, as it was suspected that the symptoms were in 
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sojiu' way associutod with the surroundings oi the cottage. The 
opinion that the illness was owing to some atmospherical cause, 
was ultimately strengthened by the discovery that two canaries 
and a cab had died during the night in the kitchen of tho 
cottage, the former in a cage, and tlie latter in a cupboard, the 
tloor of which was open. The same morning, also, in a house on 
the opposite side of the road, the occupants of which had, for 
some time, Huffered from iH-adacihes and depression, two birds 
were foumi dead in their cage in tlie kitchen. It is important 
to notice that all llic anliuais died in the respective kitchens of 
the houses'— and, therernri', on the ground lloor—while Iho 
familif'H slepit on tin* first floor, a ciicumstanco to which, in all 
prr>hahilify, they owed tlieir escape from death. 

haujuirv aft< rwards elicitc'd that the family in question, as 
w<'ll as at h'jisli two otlu-r fatnilir's in adjoining liouses, had 
.sull'ered from headache, more or less ptM>islently for three 
weeks, a p(*ri()d which corrc'-'ponded exaetly with the existence 
<>r a tire in a disused mint', the wtiikings of which were within 
00 feet of th<‘ surface. ' 

It xvas afti'rwards ])jo\ cd ly analysis tliat poisonous air, 
ctmlaining caihonic oxide gas p. 07), the result of th - 

combustion under ground, was being di.schargt'tl into the houst'S 
through the jicrvitnis (‘('liar thiors ; iliis gas, combined no doubt 
with carbonic acid gas, was the undoubted cause of the illness. 

It is inbu'osting to notic<*, that for seseral weeks previous to 
tlie occurrence, tlie surface of the ground iiail been covered with 
.snow, and frozen to a i-oiisidcrable depth ; Inid this not been the 
case, possibly the illue.^s wmuld not have occurred, at any rate in 
such a severe! form. 

Such an occurrence as that just related is, bapfvily, rare, but 
It possesses an interest to liealth otlicers in the lesson that it 
ti'aches as to the importance of so constructing collars of houses, 
that they shall Ix' impervious lo gn^uud air."^ 

To rendor a cellar dpy and impervious to ground air, it is 
nece.ssary to cover the tloor wdrli a non-porous material, but 
unless a dry area or oilier contrivance has been provided, this 
alone will not suffice. 

('^oncrete or asplialt, or both combined, 14 the most suitable 
material for cellar tloor.s. Jt is a mistake to suppose that 
concrete, as it is commonly laid, is impervious; in order to 

For a full :i.ccount of ihc ahu\ e occurrence, see a paper by Uie author 
in I'nhJic Ifealth for April, ISfll, 

Sir.vnge to say, the author has since raot with another similar oocurrenco, 
aUo (luring frost and show, in w’hich several persons suflfered, one person who 
slept on the ground floor being found dead as w'ell as many bird-i. 
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bp so, it must be well rammed down and laid 6 inches deep, the 
surtace should then be well grouted with liquid cement, and 
ul'torwards floated with a smooth surface of cement. Notliini; 
notre need be done, as this w'ill form an excellent floor, but, if it 
is )>referred, a surface of asphalt may be laid on the top, or it 
iiiMv he bricked over, or stone flagging may bo laid down. It is 
lu'CM'.ssary to provide, for ventilation, by hxing air-opcuings uikUt 
tie' coiling on opposite sides. 

Such a floor as tliis v’ilJ aiis\v('r very \v(‘ll for the ground floor 
of liouses without cellars, as it i.s sm(»oth, cleanly, and free from 
any cracks that will harbour dust. If, however, wood flooring 
IS desirqd, it sliouM la- l.ud <m vdsts on .l Miinlar bed of coneri't.<', 
free ventilation being pro\ ided tor nndeuiealli, either by jneans of 
onlinary air-bricks, or ojM'iiings covered witli irf)n-gratings, or hy 
the perforated gl.azed slabs alri'.oly describc'd (p. 17o). 

Ordinary wood tlofiring in kildifiis is conducive to black 
beetles, but what is known as a WOOd-brick floOP, by reason 
f)l its solid constrnctir>n, drx's not favom* such vermin, atul is 
Varmer than bricks or tib's, ^ricse, Nfood-bricks, wlucii are, 
generally 10 inches long by - iiielies wide, and from to 
J i inch thick, ari* laid in a mixture »>(' tar and nspljalt., on a bed 
of concrete. Sucii a floor is iioisdes^, durable, ami cleanly. 

ood-brick floors are .sometiim'.s laid widi the end grain of the 
wo(xl upwards, but they are not so «'a-ily cleaned, and they 
stain more readily. 

It is unnecessary to describe in <letail tlie vari^ms kinds of 
wood flooring (fancy and 
r)therwise) for upper rooms, 
but a few points, of im¬ 
portance in a .sanitary .sense, 
may be mentionefl. 

In the first jdace, it i.s 
essential that seasoned 
wood only should be used, 
otherwise spaces w'ill very 
soon be formed between 
the Imards, through which Fic. 1U2. 

dust will fall into the space 

bctweeii the floor and the ceiling below. It would astonish 
most people to see the amount of liltli tliat does so collect, lo 
avoid this, one or other of the various plans for uniting tin*. 
e»lges of Idle boards should be adopted, and the mo.st usual is 
what is known as the ploug’hed and tongued floor (see Fig. 

10J), lioth edges of the boards are grooved, so as to rcc- ive 
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fiirips or tongues of wood or iron, the groov’c being doop enough 
to n-eeive one-half the width of the strip, bo that, when the 
abutting board is pushed home, an equal width of strip is 
<Mulmiced by both. If iron is used, it ought to be galvauisrd 
to protect it from <lecay. The joints between the ends of tlie 
timber arc usually made by simply adjusting the two flat ends 
fogother, but it is h«'tt(*r, in inexpensive work, to splay the ends, 
so that the one sliglitly overlaps the other. These joints ought 
invariably to eorrespond witli the joists, and contiguous boards 
ought not to lie jointed over tiie same joist. 

Double joists, tbe upper Jot for the floor, and the lower for 
tlie ceiUng-hitlis td' the room below, are much to be preferred fo 
single joists only with c(nliiig-lufhs. They allVurd a firmer surfac e 
for the j)laster, whieli, in conserpuMicc, does not crack so readily, 
and sound is less easily earried from one room to the other. 

Wall-papers.—Mention has already been made of the most 
vsuitablo matc*rin.l for lining walls, the great object to be attained 
being smoothiu'ss of .surfaec', and non-porosity; the decorative 
jiart of the work has now to be considered, in so fur as it relates 
to health. 

A wall-papc'r ought to lun'c; a smooth surface, so that dust 
may not collect on it, although cautaiu .stamped papers that ha\e 
an uneven surface are easilv clean.stal. d'lu' worst dirt collectors 


are flock paptus. Most papers, unfortunately, ab.sorb moisture, 
but the worst in this resjieet an' tlie so-called satin papers. 
Washing jiajier.s are now inanufactured, and some of these, for 
example, that known as “ Murahne,’’ I'ertainly do permit of 
being washed Avithout injury to the colour. 

The most important, consideration, however, in .selecting 
papers, is to avoid those that contain aPS6niC. Although 
this danger i.s now pretty generally recognised, it is too often 
tlisregunied, not withst.anding the fact tliat papers in all colours 
can be had free from it, indeed the be.st makers no longer use 
arsenic. It is popularly supi’osed that green is the only danger¬ 
ous colour, and that the sole precaution neces«ary is to avoid it; 
this is an absolute fallacy, for other coloured papers may contain 
arsenic. 


The medicinal dose of arsenic varies from to grain, and 
Avhen one considers that wall-papers have been found to contain 
AS much as 17 grains per square foot, the gravity of the question 
becomes apparent. Tlie danger attending the use of arsenical 
wall-papers arises from the substance being inhaled, either as 
dust particles, or in the form of a gas—nanieiy* araeniurefted 
hydrogen, and the risk of both occurrences is increased by the 
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mfthods ado[*ied in the pi-cpuration of the paper. Size is it^cd 
for the pnrj>ose of retaining the colour, and when it dries it has 
u tendency to crack and peel off, ciirrying with it partieh’s of 
colouring jnntter, which are thus disseminated throughout tlie 
air of tho room. It would appear also that size, in combinaiittn 
with arsenical compounds, has the power of liberating the highly 
pc»i8onous gas already mentioned, which, owing to its rendy 
alworption by the lungs, is tho most fatal form in which th«; 
poison is m€»t witli. 

There is no simple test by wliich the ]>ubHc can ascertain the 
presence of arsenic in walhftapcr, so tliat the only safeguard 
is to deal only with reliabhr tirms, and if then* is any nvison 
io doutit their honesty, it is mcII to usk for a guarantee with 
regard to the purity of tiie jatfnT, which may afterwanls be 
verified by the certilicati* of sin analyst. It may be nuTitiom d 
in passing, altliougli it does not f'omo wiiliin the scope of tliis 
work, that certain firticb’S of clothing—muslin for examjdc- -i 
as well as artilicial flowers, and toys, may give rise to arseniefil 
poisoning. 

Re-Papering* of Walls. I’e fore re-jiapering a room tlm old 
paper ought to be comjd' iely removcrl, and Uie walls sliould In* 
tdiorougbiy cleansed. Tins is a juaeficc whieb is by no nn'uns 
invnria)>ly followed, aliliougli a nionn'nt's tbooglit. will <‘oiivim-e 
one of its importun<>e. La\ ei- .‘liter layer ol‘paper is .applied, one 
aliove the other, by iiusms cd” pasle comjiosed oi' organic mutter, 
.and the result of this i.s that, deeomjjosition, which is e.rieouruged 
Vjy the moisture and ht at of oeenpied rooms (see p. nltirnutcly 
takes place, and unwholesome smells are given off. 

Jn concluding this elmpter on bouse, construction, it may be 
laid down as a gi neral axiom, as regarils tlie interior, that angles 
iind projections should be avoidi'd us far as possible, espt?ciui]y 
in situations beyond con\enient rcacli, as they (mcourage the 
accumulation df dust and dirt. Thi.s caution applies equally to 
articles of furnituro, .such as wardrobe.s, jirojectiiig cnjilioards, 
and'bookcases, the tops of which, in place of l»eing perfectly list, 
have usually false cornices attaolied for the sake of apyx-aranee, 
forming deep receptacles in which tlie dust of ages collect,-,. In 
the ^ case of new house.s, it is becoming customary to const nn t 
such articles of furniture as fixtures in the w'alls, a ptMctn c 
which economises space, and obviates the nuisance referred io. 

To facilitate cleansing, it is also desirable that all floor covei- 
ings shoujid be easily removed, Carpets ought not to extend 
over the whole floor, as they will then seldom be taken up, 
owing to the labour involved in. moving heavy .side jiiecc-s of 
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filliiitiirf'. Thus dirt will collect within the texture of tho 
material, and be scattered throughout the air of the room by 
jx rsoiis walking about. In bedrooms especially the less fh^u- 
covering there is the better. 

Unless under exceptional circumstances, wooden floors should 
not bo washed, as damp is thus dilfused throughout the room. 
I'his is espticially important in the case of hospital floors. Poli.sli- 
ing with beeswax is a far better proceeding, and it renders tho 
floor almost nou-absorbeiit.* 


CIIAPTKll IX. 


iNnoorioN AM) Di.siNrKrrioN*, 


Tub subj(M:t to winch* lln.s cliajiter is dt'voted is one whidj 
ought to <*ngag(* the serojus at<i ntion of tin* Sanitary Inspector 
jimi tlie public gciim-ally. It is one conccrinng whicli tho gros.sest 
ignorance prevails, at tho cost of a large amount of needless 
.suliering and death. The royal president of the lSi)l Inter¬ 
national Congress of IlygieiK' and Dfunography, in alluding in 
his inaugural address to tln^ cla.ss of diseases known as prevent¬ 
able, asked tlie question, “ If preventable, why not prevented?” 
ill reply, it may be .said that ajiatliy and ignorance on the part 
of the public are mainly re.sponsible, and until the people Avake 
up to tile fact that, without their assistance the efforts of sani- 
t.irniiis to stamp out contagion must be largely inojierative, little 
advance van be madi'. 

In order to appreciate the importance of the precautionary 
measures which are reeommeiided for the purpose of preventing 
or limiting the spread of infectious disease, it is nijcessary in the 
flr.st place to consider what the nature of the infective agents is, 
and by what channels thev enter the bodv. There are few sub- 
jects more interesting, none more important to the sanitarian, 
than investigations into the nature of that something, outside 
ami apart from our bodies, to whicli we owe the existence of 
infectious disease. IModtrn re.se:irch in this direction has 


* For a more detailed, anil at the satue time simple, account of the 
principles of house eonstructrm, tee the chapters devoted to the subject 
t\v -Mr, r, Gordon Smith ami JMr. Keith I>. loung ia Our H&m^y edited 
by .^larloy F. Murphy, 
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thrown consiilf:*ra\>lo light on what formerly was wraj^t in 
oli.seurity, and although much yet remains to bo tlisoo\ei etl, 
V Ikii has already been aocomplished has exposed many fullaeies 
ainl brought about many changes in the old methods of prc- 
Yontion. 

'I'lio researches ol Pasteur, Koch, and Klein, along with ihoHo 
of many other investigators, have revolutiouiS(‘(l proventivo 
medicine, and, through their Ifibours, the truth of what was 
Icnown os the “germ tlieory of disc'ase” may now' be said to 
liaye been proved. As tlie discoveiy of the cause of disease is 
the first step towards tlie remealy, the more accurate otir know- 
If'ilge, the more active must our thlorts he to make use of it. 
'I'lie investigations of these men have exjiosed dangers to health 
fornu'rly unthought of, arul alreiuly fresh h-gislatiun has been the 
result. 

More particular attention has thus b<.‘en direoti'd to our fooll- 
supply as a source of danger tf» lu-nllh, and this has led to tin* 
iiicioduction of the’Dairies, (kiw.slusls, and Milkshops Order,” 
aiid the rec<?ni “ Infectious JJisca.ses i*r<w<'nl.ion .\ct,” botli of 
Mliieli have added to the rosiiousibilitie.s of sanitary aiitlioritie.s. 
"I'ini study of diseases of animals in relation to those of man has 
brought to light new dangers; for example, (li«‘ luv(^.stigations, 
at the instance of the Local Gove rnment board, into the cause 
of the now celebrated epidemic of scarlet fever at llendou, 
and later at South Kensington, in which the contagion wan 
apparently traced to an epidemic atrei-tiou the teats of cattle 
of a trivial nature.* 

Dr. Creighton and oihers have established the identity be¬ 
tween tubru'euiosis in man and animals, and the knowledge that 
I lie barillas of tubercle-, the mie-ro rji-gauism of that most fatal 
flisease^—consumption—may ije iiitnxlme-d into flic systemi by 
cow’s milk and butche-rs meat, has led to important resultH, 
winch will receive attention iater. 

Again, as regards the channels by which the contagion of 
diphtheria may gain admission, the opinion that domestic 
animals are in some cases rr-sponsible ha.^, iliiring the past few 
\-ear8, been gaining ground. In Dr. Druce Low, in a 

report to the Local Govtumment Board on an epidemic of this 
di.sease which occurred at Enfield, mentioned an instance* m 
which a cat seems to have communicated the infection. It 

* Sec also an account of an ephlendc of scarlatina by Dr. linstock Hill, 
ruhlic Healthf August, 1891. 
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.npj>f‘.'irs tlwit a cliild, who died from tlie diseaso, had vomited 
on ir> the floor on the first day of illness, and a cat was siwoi to 
lifk the vomit. In the course of a day or two (and after tlm 
\)()y had died) the cat was found to bo suffering severely from 
KyinptOms v^'v similar to those noticed in the case of the Imy, 
Hit much so that the owner destroyed it. Early in its illness 
this cat was let out into the hack yard, and a few days later a 
eat belonging to a neiglihour, wjiich had also heen in the yard, 
was found to lie su.flering in the same way. The second cat, 
during its illness, was eoustaiilly nursi-J by four little girls, all 
of whom developed di[»litheria, and, apart from this, no other 
source of infection to which tlmy had been expo-sed could be 
traced. 

Dr. Klein, in a <*oinniunicalion to tlie Ibiyal Society in May, 
1800, gave it as his ojtinion, and supported it by very striking 
evidence, that not only eats, hot cows also, are liable to .suffer 
■j'nmi diphtlicria. 

Although, tio doultt., in time further evidffnee will be forth- 

comiu'j to <*stubli.sli a «;.-h»sef connect ion between the diseases <»t’ 
*» 

animals and tliose of man, by tar the most. fre<juent cause (.f 
infection is personal eommiinication, eitlior din'ct or indirei-r. 
Tins will la! <lea)t with in disenssing (he preventive mcasun s 
a|^propriat(‘ to oacli dist*iise. 

The belief, then, that all infectious diseases are associated with 
minute living' g’GmiS {ftU'ro-orynHism*') is now generally 
aci’eptcd ; in fact, in the case lU' several diseases the connection 
has been demonst rail'd. 

These germs possess an ind('[>cnclent existence, and, when 
'introduced into the body, liave the power of miiltipl^'ing 
^■ivormouslv. Whether they are tlie direct cause of the diseases 
V. ith which they are associated, f»r vdiether tint cause is to he 
attributed to morbitic materials to which the}' give rise, is still 
an open question, but this docs not iiflect tlie main fact that 
their presence is an essi-ntial element in the production of wliat 

known as specific infectious diseases. Neither doeis it 
matter, for our present purpos{', in what manner their existence 
within the botly gives risti to the ininifestations peculiar to each 
ibrin of disease. 

Some of these orgunisuns are extremely tenacious of life, aS is 
shown, for example, liy tlu* fact tliat the contagion of scarlatina 
has been proved to retain its virulence for years in clothing. 

In order to combat the diseases of the infectious cl^, it is 
necessary to know the habits and understand the requirements of 
'the organisms which givm rise to them, and as filth, in its broad 
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flriisc—Ami air, foul vater, mu. 1 foul surroundings—is iho fhioC 
• iitial to their existence, cK auliiiesa is thc weapon to bo u.sod 
.I •gainst them. That tilth and disease go hand in hand has lonur 
recognis^; it is the discovery of the reason, that is of 
m out date. The old argument—still often used-—that certain 
insanitary condition.^, to which any outbreak of disease i-^ 
jiUi ibuted, had long existi'd witliout serious consequences, cun 
nitw he answered a.s followsTrue, but the one element 
lu-eessary—the specific germ—'vas not pr(‘st;nt. although every 
thing was ready for its reception ; it might, have come and gone 
li.i'l it not been so well rei-eived, and no one need have bt‘<‘n 
ronsoiona of its pn'sence.” Although, then, to tlie naked eye liie 
.u'lual organism of di><'a.se is not visible, the condiliona iqum 
^\hieh its growth and devrlopiuent depend are, and it is to tln sc 
tliat our attention rnnst be directed in order .successfully to 
]>!‘tn-ent the ravage.s of tin* invisible fo<'. (liven a perfect state 
<if cleanliness, in the bro:uh‘st sense of the term, most disea.ses id 
the contagious class would bei-ome tldngs of the ]uist. Until 
this state of perfection is n-ached (^.hould thi.s ever happen), 
we must he pn'pared witli tlie means of d^^stroying contagion 
when it is met wdtli. 


Behaviour of Contauion within the Body. 

After the iniroduotion of the contagion into tho body, by what¬ 
ever cliannel, s<ime tinn' ehqi.sis ln-f(U<‘ the, disease, manifests 
ifself; this is terim d the period of inCUbatiOTl, and it varh'S 
ill ditfereut diseases from, it may be, a few Jioui*h to several 
weeks or even longer. This fact lias an important bearing in 
connection witli tlic preventive im-a.sures to be adopted, and it 
will be referred to again when we come to consider each disease 
separately. 

Buring this period the genn.s rapidly multiply within tlie 
body, until what is termed the period Of invasion is reached, 
when, symptoms peculiar to the disease in question becom'- 
manifest. The severity and duration of tho second periml 
variesi’'although in some diseases, .such as enteric fever, tin- 
duration, is fe-irly constant, but, sooner or later, if no secondary 
consequences follow, and the patient survives, the disease ends 

in cotlv:ale^eel]lee. 

The , of greatest danger, from an infectious point of 

view, varies ik different disease.s. In measles and whooping- 
cough, for example, it corresponds with the early stage of tho 
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ifialndy, in enteric and typhus with the acute while 

in tii(; case of scarlatina, sinalhp'^ and possibly diphtie ria. tin* 
is greatest in the later stages and during convales* ' iu i'. 
;i'though smali-pox and <liphiheria, if not scivi^tina als'*, m*' 
highly contagious from tlie first. 

Mean' Annual ^foarAtJiv' fiuim .scAKLATiNi fjrk Million Limso 
at Sr«'( K‘".fVE Aoh I’KJiTons, IS”) 9 - 85 . 


, Afo. 

1 AnNI AI, Di \Tm I'RK Miluus J.IVIVU 

1 

j M . ! 4 

1 Fi'ni!ilrt4. 

1 

0 - 1 

! 1,0.; 1 

I,3S4 

1 -- 2 

4,170 

3,y74 

2 - :i 

1 

' 4,070 

4,401 

3 ~ 4 

j 4ilSl 

4,332 

4 

1 3.012 

I 

3,550 

0 - 5 

! 3,GS1 

j 

J 

3,482 

3 — 10 

i 1,007 

1,613 

i 

1 

0 

34G 

381 ! 

1 

Iff — 20 

111 

113 

20 -■ 2.) 

59 

1 77 

23 — ,35 

3G 

58 

35 and upwards. 

13 

15 

All ages. 

i 77s 

717 


It raust not h.3 inferred, howev'er, from these remarks that a 
rt'laxation in the preeautionury measures adopted is justifiable 
during any stage of infectious disease, and it must be remerabert'd 
that as stringent precautions are necessary in mild as in severe 
oases, for it does not follow that tlie type will be maintained—a 
serious case may owe its origin to a mild one. 
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The common practice of ohiKlroiv to infection, «.*n the 

pretext tluil tlic ailment, V%itover it may bo, is mild in its 
n iturc, and that, sooner or later, they will contract the disease 
in any case, is greatly to he conclemnod. One especially hears 
this argument u>sed during outbreaks of measles, whoopiiuj- 
'ouL;h. and scarlatina. It is, however, highly fallacious, for the 
f(•!!(.wing reasons ;—(1) A mild case may give rise to a serious 
one ; (2) it by no means follows tliat all shouhl .sulfer during 
some period of their t‘xistence ; (.‘1) one attack does not ikh’*", 
.-..irily afford protection from a second ; < 4) the fatidifcy in children 
is nearly always gr('at(*r than in adults; (h) the liability to 
attaek diminishes witli ag<". 


Ca.sk-Moutality. Hi atus i-i r. 1,(KK) (’ase.s of SoAr.uATisA 
IN 1 fO'.l’ITALS laTi Sj.* 


Afeo. 


Fe,niiilc.>i. 

. 

0 — 1 

31)5 

m 

442 

1 — 2 

3st 

340 

2 — 3 

255 

226 

3 — 4 

IvSt 

174 

4 — 5 

i:;o 

112 

0 — 5 

211 

217 

5 — 10 

lOG 

97 

10 — 15 

50 

53 

15 — 20 

40 

34 

£0 — 25 

39 

32 

25 — 36 

75 

43 1 

35 and upwards. 

bo 

65 ! 

) 


* English figures seem to show a greater case-mortality in the ond 
than in the first year of life; xndc paper by I)r. Whitelegge, Er^idemilofjiroU 

Tramaaims,mi-8. ^ ^ ^ ^ 


The foregoing tables, bearing on the last two statements as 
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scarlatina, arc taken from ific llegistrar-Generai’s lleport 
for The iniluence of hcx, Ijotb fwi regards fatality au 1 

liability to attack, is also shbjvn, but this does not concern u-, 
A -i tdi(j figures on Jh 100 are based upon nearly half a million deat h.^ 
lioia scarbiUria, whicli were registered during 37 years, < on 
cinsjons may safely bo <lrawn from tljcm. I’he small number nt 
dratlis among adults as compared witli children is very striking , 
that this is not entindy «c( /iuriti;d for by thk Cadency to attack 
i/cing greater in children, t he tiguicH un the preceding page eliow. 

These ligiires are hasefi npcm 17,70.) cases of scarlatina, wjud!. 
w.-n* treated in tin- MciropoJitan fever hospitals during 
wars (l^’7-^-M;^^, and eases rec orded in the ditfercrit reports 

for Christiania as having occurred during four years (1570 T'lp 
'Die r(*asoii for ineluding tlx' laiter cas'-s M'as, that the rec^»rd - of 
tht‘ hhiglish hospitals diil not pi'rmit of the deaths which occurred 
in children uiider live year-; being suh-dividdd into yearly age 
jieriods, wlieris'is tlie figures talo n from tlie Christiania reports 
A\ere so suh-dividi-d, and as tiie death rates under five years prac 
ticiilly corns-i^jiid in 'ootli l ase?,, it thought reasonal>le t<.> 

cimclndc that the sariH* \v(;u!d hold good regards the yearly 
periods. Further eouiment upon tlieve t.il»le-i is unnecessary' 
tlioy prove oonclusively that the hmger an attack of scarlaiin.i 
IS delayed after tin* fiftli year of life, the]»'ss likeUimod is them 
of ilH ocourrenee, ami lhai, should it ociair, it is less likely to 
prove fatal for every yiar that it is delayed after the second 
year of age. 

A.s regards nu»asli‘s and w !ioo[>inL''-eough-—the other tw* disea.ses 
wldcli are erroiu'ously reganled a-^ l>eing incidental to the livt -i 
of all—practically the same remarks are applicable, although 
statistics on a largi* scale, sho^ving this to be the case, are uol 
available. llotU of tliese disea'.es are less likclv to occur in 

w 

adult life than in chihlhood, and the risk of death is far greater 
in infants. iSlxly per cent, of the deaths from measles occur 
during the first t'vo years of life, 75 ]>er cent, during the first 
tliroe, anvl over 'JO j»er cent, occur among children under five 
years; while of the fatal cases of whooping-cough, 40 per cent, 
occur iiiuler one year, 75 per cent, under t>vo years, and 36 per 
conk under five years. 

Enough has been said to show the risks that children run 
tlirough careless exposure to infection, and the facts cannot be 
too forcibly brought home to those whose duty it is to protect 
ilieoi. 
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m^e oase'''of 

to the,i|^&j^^ majl^ be well to' eQjriSMe^^^,:;getveral 

prinQi0(^7^al augftt to ^ide one in fonning an regard¬ 
ing tb4fip'«!0iea^y tne following heads, nainety'~4lloiiEtion, 

Qua^l^tiiC!ie^^»^ld disinfection. — 

Isolation of the patient, to he elFective, cannot under curdioery 
circi^atancefl be accomplished at home, but in large establish- 
rni'ii^^fe spay, provided scmpnlons attention i» paid to certain 
dcUiilsigf nianagcmeut. Sonieiimes one docs moot with tboughtlbl 
and iuteliyent parents, wlio in tln-ir anxiety to save the r®®t of 
th*' houscio^d from the disease, and at <ho same time keep^ the 
patient un^Cr their immediate care, will carry out, to thc^lctter, 
all instructions regarding the riMpiisile preventive measures; 
hut more frequently, howeve.r anxious people ma^-bfe not to err 
in any direction, inexperience is very “apt, scrater or later, 
during a long and anxious illness, to lead tt) the m^iglect'of some 
vital precaution. As a rule, Aie only p( rsf)n to oe relied ujioii 
is a good nurse, who, from long training and experience, has 
acquiipd habits of caution which have la-come almost automatic. 

Haying selected rooms at tho toj) of the liouse ^r, better still, 
in a ddtaohed wing) that may ho set apart for tlio patient and 
bis attendlanti, all unnec(‘ssary articles of furiisiture, carpets, 
curtains, and bed liangings should he removed, only such as are 
essential being retained in the room. Tlie, other occupants of 
the house must be forbidden, on any pretext whatever, to' pass 
h»‘yond a certain limit, and all nr cessarics, such as food,O0ai, »c., 
should be carried that disUincf* and no farther. 1 , 

Attention to ventilation in the sick room, by the fj^uent 
openipig ofyrindows e-f the top, is of the utmost imporiutme, and 
a hrq hu^t always to be kept burning, whatever the sea^n may 
be, a constant current of air shall pass Into the 

|dp'thi|6 chimney, arid thus limit the risk of infected air 
,ihli room into th^ hou.se; besides, by having a fire 
.‘all useless infected articles may be burned at once. 

or utensils, should be taken out of the 
being disinfected, in a manner to be described 
‘ :d J»r»pn»ih charge of the patient must not leave 

wweu that the dress worn in nursjng the 
a washing material), should be left In 
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l)i<i Hick room, and the. substitutf- put ou ia^n adjoinin:^ ro cn, 
wliicli at«a laus^ h<| look^ U|«»fi as eloped the rest of t.)j ' 

hnusehold<;,'^V'V/‘ '.4 '/V- 

The cdm^tt practice dfhaagitijf shoef^ ihsuppov i 

Oitisicle the door of the siok rdbo^'iJeifves no p u 
pose whaievoiv as, even allowing that the mah^thd used may i*-* 
a diaiRjfeetant, any air passing out of the room would aot ]* :i' 
irate the sheet but pass under or round it. Teasels phi- f I 
about the house, containing (Jondy's fluid or ca’rboUc at id .i!** 
♦•(joally useless; both certainly act to sumc extent as deod u tu; 
but hy far tlni! best (bMxbu'.uit is fresh air. The public ha . - a 

strong faith in such measures as these, altlumgh, as wUI pri.ri’lv 

h(j oxphiincd, they Juive no rra! virtue, and on the grdund M. a> 
♦ he false seeuiity they ulVord may encourage a less cai ii! 
ohjiervance of necvlful pretvnjtion.T, tliejr use ought to bf* '.‘i ,- 
countenaneed. 

Trotu the above aei'ount of what is eS'^eutial to KWceessf d 
isolation, it will be ai>par»MU, tb.it tin' coruiitiona cannot he f ji- 
tilled in the case of coltagi s ami smull houses. 


With regard to tiie {>erioil ilupmg wliich the patient fihou!d 
remain isolated, that is a '{Ut stiou uhu U must bi* decided by tir- 
medical attendant, who oughl to ernify wh“u the time of danger 
is past j it varie.s in flui’erriu di'.euses, as will be jiointed oai 

Uter, 

The Btructural arrangement ami mauageim.’nt of ISOlEtiOIl 
hospitals hardly come \uthin the scope <>f this little volume, 
but as it is only by tlicir h''lp tiiat ve c.an hope to cope with 
epidemics, and as at present tlieir ]>rovusiou is more or ie-^ 
optional, it is importatii thai tlit* attention of sjinit4ry a-uiK": 
itie.s should be called to their true Nulue as part of tho necossjuy 
machinery of public licalth miminiHtratitm, in conjunction w it a 
the CVinpulaory NoUticaiiou of Infeolious Disease# Act, whr .i 
is no longer au ad'»ptivf' Act. It is only by the tllbtnodii'. * 
isalatlon of early <'as*‘s that one can hoj>e to prevent an e.x- 
teneibn of infectious tiiscase. ami money is certainly well, Spei t 
in jproviding the means of tloing thi.s, for not only i« dl^ea^e 
thus . curtailed, and life saved, but economy is exercised, f r 
illneies means poverty, and jioverty increases the ratb^^ * 

country at present is by no moans well provided vritii 
hospitaV hec^mmodation. Now, however, that Coan|y:CJoun« ’.ls 
are ee^pbwered (with certain limitations as regaiit^llg^ougbH . 
by tim laoktioi'-Hospital Act, 1833, to form hospital 
dUtrick, ahd,Af they think fit, contriWte ' • 

priividing and mamtaining hospitals, it hi to be hoped that 
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at pment without the means of isolating inu-i tious 
. asf s will soon no longer bo l>chin<|^iii res^t of Uiw brauv !i o\' 
\ vcntivc doubt eomedlimeult^ wUl bo ox/m 

< ui f d in |]|^<iog thill Aoi in foree^ end it mny be foond Jmt 
some of itcoianeea require nmonditig, bul^ even i»„it k imw 
Iratind^ if ^e jK»wer« it confers on Cfounty Oottnoik av* 
udiciously exercised great good may be ofTected by ii Fm- 
fxample, by forming large arms - possibly a whole county—with 
liiispitak at various p)ints, a stall' of trained nurses could br 
t stablished in a central i«.>sition, and, as occasion requiredt tbr\ 
!i;i:,dit be drafted oil' to any pari nf lh»' county. Tho numb^’ ns‘ 
:hiH staff could be regulated in accordauot' with tho prcvalenct' 
>.! otherwise of epidoinics, but tl»<' proSalMlii.y is that it would 
.*• fairly consta-nt. By sucli a systmi us tin's, economy w'ouId 
urjdoubtedly be effected, ;uid tber**, need no lt>nger be any delay 
iu the isolation of first cases. At prt's*Mif, in tho case of small 


iiospitals with 
iden leads to 


no permanent stall', tins delay *ioes occur, atid 
unnece-sarv exten.-.,i(in of tlise.ise, Tho iSla-fford 


lore County Council ha\e recently d<-f«'rn»imal to €on- 

fribiltO one-third the annual exj** ndiluri' (••Nelusive <if intcre.sf. 
fmoapiini) to proper!) eijui}t]»cd and ' tin i. nt!) luanaginl ho(ipit«.l!3. 

In addition to isolation ot the patu-nt, it is ne<M*ssary, in order 
to secure the full benefit from sm ii a proeefslitig, to inijio.'iie a 
ja-rifKi of quarantine —''trying HI different dinea.ses, end rt‘gu- 
i.i’^ed by the duration of tlie menljation stage -- iijion ell thoso 
] 0 'evioasly in contact with him. ft m obvuotrs tliat unless thin 
prc{;!aution is observed, tlu^ fibjiet aimed at, t»amcity, tho stamping 
*e,u of the dkease, may he defeaff'd. for oiIht.s may elroedy have 
cirntractotl it,and thu.i the* poison may be dissmniuate.d broadcast. 

DifEcttlt as it k to seeure proper i.solation, tho diiBculty k still 
greater es regards quarantine. Wheji illnesM occurs inkfbtnily, 
it is JBOro than ever nei e.s.^.lry that tho bread-winners should bo 
at worik. This ergumont, liowover, <ioe,s not apply in tho easy of 
chiidroo^ who ought always to bo kept from school^,until all 
danger! of communicating tho disease is over. If the pa^nt has 
been IfolAted, and the promi-sos have boon thoroughly akihkcbul, 
this Hoed not be prolonged beyond the. full extent of the 

Jioriod of the disesaso in quc'sti*m; but il^ in tin* 
meant^e^ Uther members of the family should show symptoins 
of (die quarantine porifxi must start again novo 

aiier or termination of the fresh cases, and the 

re-dkinl^ii^kii/iofpremiBes, &c. In certain diseases both 
i- datka moat be enforced more rigidly than in 

others. 


I 
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^ . provided «v,ftry »w^ deal¬ 
ing diWI^rgcH la-om the to tlio 

iust*^|^i^ia»'Whieh are glvcfn later on, Jidweirjs^ ii et-ldom 
lO'^adltlb»bl0 j&i home. Ju tlnj fas** of p('Ople«cngaged iti certain 
oecml^si^iOniBf <5«arantine must ho si rictly euforeeX Fopejtamplv, 
(uilorlng, dlttss-nnuivirt'j:. inalcin;', washing, laUk^aening, and 

« 7 ]gag(ai in Inmdimg food or ciulhing, 

111 6 otne towuM <jtiariu)t!!»<• ^iiitions an* provided by the aiitl,"- 
fiini (In <»(cu]>,'inis of mlootod fiouso.H are granted ii-*' 
hoard nmi lodgma^ until the *lanuor of cdinmunicatiitg the disca * 
is past. 

4 n one town in Slallonishin* Uu; poople thucnselves, assisti i 
by the wjvoral li^riro oinj*l(*vors oi labour, render iiniMoii*^'' 
iissistonci^ to i ho saintarv untlun iry in }<roveiiiing the spread "l 
infeetieus diso.uso, hy.siihhcnhing to a fund for enabling tlo- 
W“orkn»en either tf> stay away frotn worl.. or not to live at hon.'* 
wdien infoc;tii>us <]is»-a‘<,* fiii.jrks <l>(*ir lamilics. The.^men < n- 
{doyed in tho-io aorlcs m \^hu h tiio “ Infoctious Disease Fnnu 
is estahliHliod, tntlnr havo tlodr w»g<.v paid regularly when in't 
at work fnnu tliis C'au--o, or arc provided with lodgings away 
from home free of Cost, wlnh* tin* datigor lasts. In this town, 
which has a populalion of dd,00(i. in on(' year as mtidi as X31J 
has been juiid t.o worknicn fioui the fund iu (juosition. Oomroend- 
nble as this volimiaiw i tlort on iho j>art of the people is, it 
cannot be produeli\o t>f the g<a>d it mi^ht, because there is n<: 
iHoiatron hos[‘ital in the di.slriet. Quarantine is an. eatHiellen' 
thing jhl conjunetioji wiih i.-i.dalion, hut without the lie* 

contagion is left to spn ad fruiii a multiplicity of ungttardid 
centres, in place of being conlineU to one selected spot: 

The gucstiou of the closure of schools during «miiletnics 
is due OOncemiug whieh a certain amount of differenoS Oi^Opinimi 
pmvfilfi, and it may conveniently be discussed at tliis Stage as 
thp,irSt|>Onsibility rests with the Sixnitary aKUthorliy, tlm 

adjr'i^^ibitho Medical Oiliccr of IfeaUh. ; /i’.'-'ef'' 

jiiS vi$w held by some is, that it is a ^-alimbinf^sajinre to 
ad<|pt,s|ib' ah cases, while others doubt whether been 

that much good results from iu ' pro* 

haW'l^^lM^ween these two opini^, and,^';}iii^ii^|igst i*ule 
can^ appicable 'W 4flap|®S|#|«ilattvl 

to widely-iwetternd.^ and in. 

si>me obhm mighi be the'i^h^P^.Wiadopt. 
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#*nch ot-h 4 il^^ 


fever is prevsl 
j;r*-L:ate where they 

111 iA.. (^rT*' . / k_s. •*1% .1 *» 


U. ' ' I*' ' i' ■ . 

In mra] diistrl^;1^ Itohoel U the c^t^re of o^tomuuicaiion 
hot ween wight'of 

.. to'allow' 'ohfld^h'vi 1- 

*“ eo’ttIl'ttns/tiO'otMi- 

coWe in (QiofttRofe^^^V^ 

t hiiUren IbS^ ^ther, villages where the diseiise does not iftxbt, 
w^uld h© 1^ rash diuigerons proceeding; htti it does not 
lui low from this that corn plot «* closiire of tlio school isossential 
iu every OSse^ liS the exclusion of all children hclonging 1;o the 
infictea isrea may, in many instances, meet the case. “WtlBn 
se\eral centres of infection exist in a scattered district,' there is 
little dottht about the desirahiiitv of ceUiplete closure. 

Ill densely ]»opulated urhun ilistmts. on the other hand, 
'IN here, ftpart from school at.trurlanc.-, tin* children Inaily assobiato 
toircthtMT in the streets and hous«>s. the advantage of closing the 
j-' hools is not so obvious, although, of course, all <'hil<fi*en from 
infected houses must be debarred from attending. At tho Samu 
time, it is hut reasonable to suppose tliat thr rihk run by meeting 
in the open air while at play iscimsidiraldy added to by lengthened 
and close confinement in budid ventilated class rooms. t)n tho 
whole, then, in arriving at a coru iu.si-in, whiie the consequences 
from an educational point of view ougid not to be lost sight of, 
fhould any doubt exist with regard to the utlvisability of COm* 
pletft closure, it is unquestionably the wiser course to err on tho 
safe side. 


It i» important that school b^aelors Hhould be informed eftho 
existence of infectious cicses when other children of the fafnilice 
nttcnd^iliC schlbl, m that they may be in a po.sitioii to prOveut 
liieir attending. Tcaciier.s may r-ndi r \aiuablo iissistaiuc^• to 
health officers during < pid(-mi< s by notifving that ^fcam 
children are absent from schmd owing to illness, as enqutty 
can thita he made with regard to the cause.. This asdstanco li 
usually^/jidiiingl/ given, ami is of value even now that tho 
Xotific^tfcm, Act is universally in foiee, a-i all cases afO hot 
conaidl^liSiif^rious enough to require medical attendance, and «o 
the plead ignorance, of the nature of the ailment, 

and cases. ^ 

question of disinfection has now to ho 
considl||^^i»i|^l©tion to patients, rooms, and articles of clothing 

andbCi|^S^r-’V-^- ' 

^ disinfection ought only to lie 
applied'''or proceedings which are absolutely 

di»Huie.'''They arc seldom, however, 
used by thO''i&w Atrict' sciise^ Many substances 



198 ‘ PBACTICAL SANITATION. 

J, , /; 

possessine fintil^ptiG properties (tlie pi^yer of arresting 

the deTeJopfiOieiif of germs), and evei^ ^l^OdprantS, are 

erroneously, soppc^sed to be dUinfectents. 

It Ibeenprov^ that during certain sta|^ develop¬ 

ment pf disease organisms they are more tena^gus of life than 
at others, and that what will suffice to kill matui^ germ may 
be inoperative against the vitality of the sporas or iseed, which, 
surviving, continue to develop when favourable circumstances 
arise. A disinfectant, therefore, to be of any use, ^pust not 
only arrest the g^rowth of, but absolutely destroy the 
morbific agent; any action short of this, as already hinted, is 
worse than useless as regards checking the disease, for* it gives 
a false security, and so encourages laxity in the exercise of other 
precautionary measures. 

The following are the essential conditions in a true disin¬ 
fectant 

(1) T/hat it shall he capable of hilling germs and their spores ; 
(2) that it shall be applied to every p^ari; (3) in suficimd str&ngth; 
(4) for a sufficient time. 

These conditions have been established by experiment—the 
only safe method of arriving at a conclusion—and unless all are 
complied with, danger is not averted. 

The experiments were conducted as followsA substance 
known to contain the virus of a certain disease, was subjected to 
the various methods of disinfection in use, and its virulence was 
afterwards tested by one of two methods—either by inoculating 
an animal susceptible to the disease in questiom^r by .placing 
the material under conditions favourable to the aevelopUE^nt of 
the germs (cultivation), and observing the result. In. the first 
case the animal will contract the particular disease unless the 
vitality of the germs has been absolutely destroyed, and in „the 
second case failure is demonstrated by the fact tl^at fresh, germs 
•willdevelop in the cultivating medium. , 

;. Of course these experiments were conducted with'the utmost 
cate^'and the accuracy of the results was in all ca^ verified 
]^/^*^ntrol experiments,” that is, by inoculating'^Vwith or 
the same virus which had not been disj^nleS^^l 
r®ep|ifcarticular germs selected for these expe^inept^ were 
are associated with anthrax . dh^di^^ftJithrax 
ba^|li^|£^es^' were chosen for two '.re&sonsf^i^i^;'because 
th^^; be cultivated, and yhen inbeulated.,|fe^ynimals 

susce'ptSij!^;’|b$,?;^t^. disease, they, givck; riSe.^-.tt^rfji^kiiktakable 
symptoi4^"^^^^«J|»ondly, because the these germs 

are not readilysIKd; therefore, what yrill destroy them will 
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in all probabiUty with greater c^ta^ty destroy those of other 
diseases.*' ''v':%.‘i!- ■' _ 

• .f.. ^ -Iv' 

'I^6^i»"bF'DisiNFiCTioW;'';'.f' '': ", 

The pr?^^ of disinfection is conducted in ft wiety of Vays, 
according to Ihe necessities of the particular case—that w, whether 
it be rc^ms^ articles of clothing or bedding, discharges from 
patient^ food and drink, &c., that are infected. The means at 
our diajll^ are~(l) heat (dry or moist); (2) cheillical SUh- 
stane^ (in liquid or powder); (3) fumig'ation (by gases or 
vapour^; and last, but by no means leasi, (4) fresh mP and. 
general cleanliness. Each will now be considered in the 
above order. ^ 

Heat is the best disinfectant we possess. By boiling an 
infected liquid or any article of clothing for ten minutes all 
ordinary disease-genus and their spores are tlestroyed. So, by 
exposing any infected article to steam at a temperature of 212’ E., 
pronded the second and fourth conditions (p. 198) are complied 
with, all danger is removed. , 

Dry heat is by no means so efficacious as moist. Experiments 
made by Dm Parsons and Klein f show that it requires an 
exposure for "a period of four hours to a dry heat, at a tempera- 
ture'^a little over that of boiling water (212’ to 216“ E.), to destroy 
the spores of the anthrax germ ; when the heat is raised to 245’ E., 
however, one hour's exposure suffices. It must be remembered, 
however, that the latter temperature, as far as dry heat i's con¬ 
cerned, veryj||osely approaches the scorching point, most articles 
being injureW>y long exposure to a tem]K;rature above 256* E. 

“Wljon the question of dry or moist heat is considered frdin the 
point of view laid down in the second condidon, namely^ tAa£ it 
shall he’applwd to every fart, the advantage is again found to be 
in favdtir of the latter, because the penetrating power of moist is 
mui^ §feater than that of dry heat. Most articles that "Imve to 
be Hfilt^fhbted in this manner—blankets, pillows, & 0 f —are bad 
heat, and as the infection is not confined to the 
exte||^i|^lt:"may penetrate into pillows and beds, and be en- 
of blankets, it is essential that the temperature of 
the ili^ljl^iitould be raised to the required point. The foliow- 
hqw difficult, indeed, how impossible it is, with 

^ -of the methods of oultivalion, &c., of ^rms, see 
ia.o/nd their delations to Health and pUeoMf by T, 


'I'heA 

M. P* Putnam & Sons, 

t SuppfeiW^^ll^wK'lti^ Eepbrt Local Grovemment Board. 
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le of 120 
ft hot-air 
|| figures 


disintMIPipP fo figures 

giveii;^|#®|pvife' mean,of-those '. 

Jh^pg^^'l^tSeperioid of exposure,-the'; into 

the:i^|^ttis!wae Heated to a temperature of the 

regii^teit.^ temperature of the escaping air at !th ex- 

pe^i;^:^tfli,ranged from 245” to 250" F. ^ 




Bj^YS^rino Maximum Thkrmometkrs placed Iensath MirlERs 

OF Blankets. , 



i 

‘2 

4 

LoyerB. 

Layers. 

220“ F. 

20G” F. 

220“ F. 

214” F. 

• 


230” F. 

221“ F. 



6 , 


it^The contrast between these results and those>^btai^ed by 
another series of experiments with steam disinfecting Uppi^mtus, 
is very remarkable, and demonstrates conclusively the adyajltage 
of moist as compared w^ith dry air. “ An electric thermbmoter 
set sojMto ring at 212" F., was placed betweeA sixteeu .or;,^ore 
layers of. blankets, and served to indicate the ,;^acfr.:;i^i^val 
between the first exposure to steam and the att^jjl^eni^^ 
required temperature—namely, 212" F. . . . lEe, '^a|^Um 
intpiryal noticed was 17 minutes.” * , 

K01| only, therefore, is steam greatly superior to hQ|^;'^^i^^;but 
the economy in time required for the completion of.^'|^e/;|^cess 
is iinmense. Remembering also what has been sa0 '^|l^;^^gard 
to fitie , inferiority of dry as compared with moi^ 
sa®^, t^perature, even when in perfect contli|jfe|^!^||;^he 
infi^^^.'^Ji^icle, hnd, considering that the one in 

eig^^j^buiu, what the other can accomplish in sevenj^^^n^i^l^s, 

,question as to w'hich should have the 
what has been said it may be 
whil^i^^^^ijtfjg to make use of u 

ansW^1^^^B‘|£.ost‘^'certainly, if a steam he 

obta^h^^^#i^|'(3f''^m‘ning from whaC Ha^^^li^^^Ht^Oon- 
tinue ibuvHt ijl^aat :fou|| hours ,«l||^3|^^B^^i&ieter 

by'^A. :«^iyt5iSAu 
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(has registeredj 

chamber 
which 
with 


thht a lower^ 


,!§5,0'ttho 

case some infectious diseases, althou|^^i^"Jhigh^ 

rStan^am shQuld be aimed at. The use of steam is i^4^hHssibIe 
in leather articles and bound bo^^, as destroys 

them,feife those exceptions, it is less injurious 
■d:c.. tlW'hot air. ^ 

R^solna’s hot-air apparatus consists of an iron cl^mbec 
with an internal covering of felt and wood which economises the 
heat* b^’acting as a non-conductc^r. The heat is suppli^ by 
raeansyf a, circular gas-burner connected with the under surface 
•of l^he chamber by a flue which conducts the hot air, tej^tlier^ 
witi{ products of combustion, into the interior, equable^idistri- 
butioh'being secured by a perforated plate at ihe bottom. An 


is fixed at the top of the chiynber. In bpth flues a 
thermometer is fixed to indicate the temperature of xhe incoming 
and; Outgoing air. In additmn to this, a mercurial reguls,tor is 
fixfea\in. the inlet-flue, by means of which the amount of gas 
con31i^ed/:^d consequently the amount of heat j)roduced, can 
be,"Controlled, and this may bo adjusted to any temperature 
desired. . As a precaution against fires, an arrangement is con- 
nected-.with the outlet-flue by wiiich, when the temperature 
reaches. 300’ F., a link of fusible nujtal is melted, and by this 
means a damper is closed and the supply of gas is ahut.bf]f.v 
Washington Lyon’s steam apparatus has, pethap nntil 

quite recently, been most in favour in this country. It consists 
of.jBm oval chamber with double walls, and a door at 'eS^^ end 
fastened, by screw-clamps, one for the introduction Of j^fected 
articles^, and the other lor their removal when the 'process of 
-disin^j^ciidn is complete. Steam is discharged into the apparatus 
V communicating with the cavity formed by 

i:^llB, and the other with the interior of tWchamber, 
^ . pressure in each case being indicated %y pressure 

rM^^e object of surrounding the chamber with this 
is, in the first place, to prevent loss of heat, 
condensation. The pressure now recorn- 
makers is 30 lbs. per square i^h in 
;!,;lbs, in the interior. The articles'to be 
^eyei^ to a room at tbe inlet,,eiqd of the 
, which ought to bh ihnh^porous, 

^m^iiand which ;must be completely separate 



% 

dis:-^ 

app^] 
to faciH 
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from the receiving rooni nt the. outlet end^., ; Having obtained a 
I)ressure of 30 XM; the jaetet, thh in the 

wire-cagept i8&p^hde4 on the rach proTideii^i^thei^lJOse, and 
are into the chamber aXong VaiK; -of an 

ejocioir (e^r^iit addition to the apparatus) a j^rtttyacuum is 
then ,^ea.t^ in the chamber with the view of facilitating the 
Itenetmi^ioh of the steam into the clothing, and the steafn is after¬ 
wards introduced and maintained at a pressure of 20 lbs. for 
about half-an-hour. Tlio steam is then turned off'-from the 
interior and the door at the revorsci end of the appa^tus is- 
opened. To assist the drying process, the articles may he left in 
the chamber for u short time longer exposed to the heat derived 
from the steam in the jacket, which has not yet been turned off. 

Another form of steam disinfeoting apparatus is manufactured 
by Goddard, Massf'y, Warner, whicli differs in certain details 
fi'om Lyon’s; and still another, van Overbeck de Meyer’s, which 
is designed for steam at atmospheric pressure. Both these have 
been fikvourably reported upon. 

The supiriop penetrating power of steam is attributed 
by Dr* Parsons to a variety ot causes, and the following Ijucid 
description of the two principal ones is taken from Prof. A. 
Wynter Blyth’s Manual o f Public Health :— * ‘ 

1. “ Probably the most im})orLant is the large amount of latent 
heat in'steam. To convert 1 lb. of water at 212* F. into steam 
at 212® F.. requires nearly 1,000 times as much heat ak it does 
to raise 1 lb. of water from 211* to 212“ F. Conversely a 


corresponding amount of heat is liberated when 1 lb. of steam 
at 212® F. is condensed into water at 212“ F. Wli^n an object 
is heated by being placed in }»ot dry air, not only is no latent 
heat yielded up to it by the air, but on the other hand, before 
the object can attain the tem])erature of 212® any wat$t’; which 
it may contain (and all textile fabrics, even though 'drfe'd at 
ordinary temperatures, retain a quantity of hygrosoopio moisture) 
must'hfi* evaporated; in this evaporation heat passes int6 the 
latent ib|Th, and the attainment of tlie required teih’l^raiTire is 
thuadedaved. ^ ^ 

2*^1'When steam penetrates into the interstic€^^"^.b^^ 
bodyifjni.iergoes condensation in imparting its la^l^?;b^ as 
the body. When condensed into water: It ^ 

^^ cijpjgjj fraction of its former volTOe;^ ^ 

^^hformed more steam presses inrn 

si'iijSL / T__ _1_ 


m until 


yieldirig^^Jh5''he|t'becoming condensdl|’^L^^ _ 

the been penetrated. '"On the’^^||^^|](kttd, 'hot. 

air in yieidif}^/% its heat^ndergoes CYntractibh &'*i^6lume it 
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F. in ^ 

In '^pen^ce, ifc wonli s!^»eiD'\ 

exhausiitt^'!|iie air from the cavitj of the appat^aivif} adopted in 
Lyon's modern, disinfector, is not a good one, and that SUp6P- 
hdEt^ iteam is not so efhcacious as what is termed; S&tUF{lt6(l 
steainJ'l^, Accordingly, apparatus without air exhausts ajad steam 
jackets^and worked at a lower pressure, are now:'icoming into 
favour th this country.* 

Tha Geneste and Herschep “Equifex” apparatus, 

which is manufactured hy Defries & Sons, is constructed on this 
principle, and cos|)S considerably less than Lyon's disinfector. Jt 
would appear to fulfil every condition requisite in a thoroughly, 
efficient apparatus. 

Rack’s steam disinfector, which is the invention of 

Captain Reck, an engineer in (Copenhagen, is an inexpensive, 
simple, and apparently efiieient af)paralus. Many, it is stated, 
iiave now been erected, chieily by the Scandinavian and*'Belgiaii 
Governments, and, granting that its elliciency is proved, the- 
small cost of the apparatus is lik(dy to lead to its jiretty general 
adoption in this country. < 

The apparatus are made in various sizes, and rectangular, 
oval, or cylindrical in shape. Tlie rectangular form is shown in. 
the drC-’wing (Fig. 103j, together with the boiler and necessary 
connections; The latter, with tlie exception of the,airing 
apparatus for the disinfected articles, should be placed >n the 
room with which the inlet end of the apparatus comin,U>Di<^tes. 
At One end of this room an airing chamber is plaOed,. Vtid-ch, 
together with the airing chamber in the room with- ^h^ch the 
outJ^.'.end of the apparatus communicates, is heated .*cither 
dir^i|iy.#om the boiler or by means of the exhaust steam from 
th^l'dl^fcotor. The latter may be used provided the articles to 
are sufficiently numerous to necessitate the process 
put oftener than once, in which case, while one lot 
pPsinfected the previous lot is being aired. -Only the 
, .^^ted room is shown in the drawing, and at first it 
the drying chamber should not be placed here, 
represent the drying chamber for the 

■VFhat is meant by the term ecUura/eS steam, see a 
il^actice of Disinfoctioii by Heat, ” read by* 
i^b.E., at the Sanitaty Institute ,Ccn'gT«s‘' 

in abstract of wj*'" '* ' ' - 

journal of th« Suttlittte'ptbluhed in Ji 


pap^; 

WoHl 


whys will ^ found ih the quarterly 
r^lltry, 


1395. 
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Fijj 103 — litciv’s 's.tccni Dismfcctoi. 
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disinfected is plapeCl as already stated in tliA 

room Comtnunicatos 

—but inf©^^ ^ inc^sroduciii q 

them «» wbicb^ i^‘ as 

condudi^^ uaegtr© ri:^id penfeii^tion by iSaiV Am? 

WAS shown at the e^hibmon ctoinia^tAil with 
tlie Institute Congress held in Hverpool in the autumn, 

of uu. the author’s suggestion, the inventor kindly 

had ‘Apparatus ^hc cylindrical form measuring 7 feet by 
3 feet) tb^d in Wtairord after the closure of the exhibition to 
allow of "^its power being tested. In theso trials the author had 
the advantage of the -vahiahle help of JIrs Whitelegge^and 
Barwise, the County Medical Officers of Wi'st Riding of York¬ 
shire and Derbyshire, and Dr. Bluffiei, the Medical ’Officer oi 
Health of Stafford. 

The special features of the apparatus are— (a) the use 6if low- 
pressure eteam, delivered to the apparatus by an automatic- 
regulator at a rate which cannot lie exceed(d, (0) the absence oi 
any steam jacket, and*(c) an arrangement by which a cold water 
showed can he turned into^tlie tiiambcr with the object ot 
lemoving all steam from the interior in the shortest possible 
time after the process of disiniection is conqilcted. .As regards 
the cold ^ower, it is intiodut i d at tlie top of the apparatus and 
tails on to an umbiella spiead in tlu* upper part of the hot 
chamber which distributes the stream o\cr a large surface and 
conducts the water to the lower part of the appaiatus, where it 
escapes in such a mannei that it does not come in contact with 
the articles which are being disinfected. The result of t|^ sudden 
introduction of the cold showoi is a lapid cooling an#the con- 
deiisation of all live steam in the chandier, this steam being auto¬ 
matically replaced by air entering through a valve in the..front of 
the apparatus as fast as the steam is condensed by the cold water. 

the experimental trials the pressure employed did not 
exceed lbs., and they were conducted "^itli the view of 
asoei^^dming the penetrating power of the low-pressure 

ste^^spd^he temperatures obtained in variou#thicknesses of 
the degree of moistuie remaining in the articles 
aft^m© prpeess; and (3) the destructive power of the apparatus 
n^u^jCffgonisms. 

electric thermometer, set to ring at 212* F., 
paaximum thermometers placed between various 
folda the rapidity of penetration, and the tem- 

perathtNI^^lia^^ diffisrent conditions as regards resistance were 
ascertiainsjl^^^^e amoiWit of moisture remaining in the artich 
was estimated by weiring them before and alter the process. 
* Now H.M. Chief Inapector oi Factories. 
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As regards the efficiency* of the apparatus, its power of 
destroying various bacteria, suspended' In the chamber aud 
placed in ?blahhbts and hetw^ was ascer¬ 
tained by Cttlti^tiun'-^ixiierimehts, , '■ ' ;-Vi ■ - 

The t|ble shows the tempemtai'o' afciaihed under 

various conditions 


In 15 Mn«ncK8--r<)Lns^ior Elankkts 



In 85 Hnurrta 


In 10 .Folds, Between i 
Blunkets. Hattressea. 1 




As regards the rapidity of penetration, it may be considertnl 
iiighly'Satisfactory, idr it probably does not often happen in 
actual experience that greater rt'sistance than is represented by 
16 folds of woollen material will have to be overcome, and that 
the results recorded in the table* can be attainefl by the Reek 
apparatus was demonstrated by a series of testa. To place tln^ 
thermometer between two thick llobk mattresses is a very .severe 
test, and it speaks well for the apparatus that in 36 minutes 
after the introduction of the steam a temperature withip 1 degree 
<.)f boiling point was recorded, it is interesting to note that the 
temperature in tlio cavity of the chamber was over 4 degrees 
lower than the recorded temperature within 16 folds of blankets 
—a circumstance which may possibly be accounted for by the 
liberation of latent heat t»wing to condensation in the interstices 
of the mgberial. /> . . 

As regards the dryness of the blankets at the end of the 
process, the following are the results with and without using the 
cold water shower^ 3 4 . 5 6 7 ‘ 


With Com bbower. 



* la the fourth' aud Mventh experimeuts the blankets WUi^ uvkg loosely 
in the apparatus ; in the others they were fold^ compactly, r 
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Taking the mans of these figures^ an^ expressing the dogrocs 
of dampness increase' of weight in each case, 

the followpa^ aifr -'}[ 5'''■' '; v /. 




BUnkito^ r ■SVtthOTt Aower, -f 9?."’'”^^! 
comply} After 8b»kmi!m open »i^. 

folded. I ■( With shower. 


Blankets Without shower, -j 
loosSljr ' 

Buspsocided. With shower, 


On removal from apparatus. 
After shaking in open air. 
On removal from apparatus, 
After shakint; in open air, 
On removal from apparatus, 
After shaking in open air, 


PMcenlftPn 
in WclRlit. 
^ 2-6 
' 0*8 
3-3 
M 
* 4 0 
2-0 
40 
27 


It would seem then that the cold shower does not assist in 
tlie drying process, nor is it claimed for it that it does, but it has 
a very marked effect in condensing the steam in the apparatus ; 
without it volumes of steam escj»pe(l on opening the door, 
w'hereas, with it little or no steam wms perce[>tible. That the 
shaking process is less ellectual in removing moisture in the oas(j 
of blankets loosely suspended in the aj)i)aratus no doubt 
explained by the fact that thdheat is largely retained in blankets 
which are folded up, and whtui they are suddenly shaken in tlui 
air evaporation would naturally be more active than it would in 
the case of blankets which, owing to the large surface exposed, 
had cooled considerably before the shaking whihj being removed 
from the apparatus. 

As regards the bacteriological tests, wdiicli Dr. Barwise kindly 
conducted, anthrax bacilli and spores, garden soil, and human 
excreta were used, and, with the excerption of a few soil^bocteria, 
which are known to be liiglily tenacious of life and which sur¬ 
vived the process, this part of the experiment was entirely 
successful, as was proved by control experiments in every case. 
The b^teria, as already men tinned, were placed free in the 
chamber^ as well as within 16 folds of blankets, and between two 
flocSb^tattresses, and subjected to the prescribed routine of 
tre#ife^#|at, and in no instance, with the above exception, did any 
groU^vta^ place on gelatine in the case of the disinfected 
specmlfe^,.while in every instance duplicate specimens which 
hadslp^ib^n treated in the apparatus freely germinated on 

Tuthe experiments seem to warrant the conclu¬ 
sion disinfector we have a very efficient apparatus 

capabli^ the ordinary pathogenic microbes:; 

The cfisti c#^an appmia^us similar to the one experimented with, 
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including the tubes fojf tM? ehiiiB^r Md all necessarj- 

appliances,.Other efficient, 

a smaller 

Hiid in wMbh case, of'c»»^^8k,%atr'm^.'Wbaid be 

ThlS^^obf^^ing (Fig. 104-) represents a portable form'of Keck’s 
appaf^aS which, in scattered districts, might be foWd to be 
usoftil/", The size corresponding with the one experimented with 
at Stafford is said to weigh under 27 cwts., and it costs X13b. 

Kebk has recently improved his apparatus in several respects 
—^i’or example, tlie l^oilor, as now arranged, forms part of the 
apparatus itself in places of being detached, and the principle of 
using steam at Ijigher jn'cssurc Ijas bcmi adopted ; thus the cost 
of the apparatus has Ixicn somewhat, iucroased. 

Thl*esh’S disinfector, ro-ently designed by Dr, Thresh, 
County Medical Officer, Essex, is a current steam apparatus 
by means of which a tcnii>eraturo exceeding 212*’ F. is obtained 
without employing pressure. I’liis i.s ,a<‘coinplished by using for 
the generation of the steam a saline solution wliich boils at a 
higher temperature than watx'r. Tiie api)aratus is simple, in¬ 
genious, and*efficient, and it. eosts very much less than others in 
which high-pressuro siM arn i.s u.sed. 


The following drawing (Eig. 100), showing a section of the 
apparatus, will enable re:ul<*r to understand its construction. 
It will be noticed tluit the chamber in this case has only one 
door, hut the apparatus is ahso made with two door^, one 
communicating with a room ^\hero tlio infected articjli^ are 
introduced, and the other with an entirely distinct rooitf, .where 
the articles are removed on the completion of the proems of 
disinfection. The principle of construction, however, hipt. both 
ca.sosii:s the same. , .j;;/ , 

The disinfecting chamber, A, is surrounded by a..^aeket, B, 
containmg the saline solution, which is maintained ajb.a .certe-in 
level, and renewed as evaporation takes place by.b^^^ jof a 
w'ater pipe, Xi, connected with a ball-tap cistern, J, 
the a|iparatus. The furnace, K, for heating the s^lhe^^ldiion 
is co||s|t^eted uudernoatli the chamber, and the stefel^^ili^l^oh is 
in the upper part of the jacket can b(b by 

meahl>^>^yi^lre, G, either into the ofalmney of or 

dowjivfl^^:|^',a'^coil of pipes, E, laid in <thethe 
bottom of^h^|ae%^''throogh which it eircttlat^^,bbl|i|®n^iing 
the chainbevs^ti^^ pointy 0. Passing from th|>/'^y^^part of 
the chamber tO the furnace flue is a mpe, D, wfii^ipbws the 
Ml am to escaj^ from the interior of thephamber. ■ * 
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roiniminicating with the ooil of pipes, 15, ia the bottom of tho 
j.arket is a pipe is^icb is protected by a valve, F, which, whcu 
ojnm, allows air to pass almig these pipes,aud iato the apparatus 
m the point, 0, already mentioned. The piocess is conducted as 
follows:—Having heated the solution in the jacket to boiling 
point, during which process the valve, (r, is adjusted so that tho 
steam is discharged into tlie clnmn«‘y, the articles of clothing are 
placed in the disinfector, and, having closed tho doors, the steam 
is (lireoted, by means of the valve, into tlie chamber, through 
which it passes in a continumis stream, having traversed the 
I»i[)es, K, where any heat whicli ni:iy lia\ (? been lost by surface- 
cooling in the cavity of the jacket is supplemented. This stage 
of tho process is allowed to continue, as in tlie case of Rock’s 



Fig. lOo.—Thresh’s disinfocLiiij' appurjitus. 


apparntua, for thirty-five minutes, and, the disinfection being 
now accomplished, the valve, O, is closed to tho chamber find 
opened the chimney, and at tlie same time the valve, F, is 
opened, thpa allowing a current of air, which has been warmed 
by passit^. ailong the pipes, .E, in the boiling solution, to enter 
the ch^her at the point, 0, for the purpose of airing the articles 
before ^^moval. 


The salt which is dissolved in the water is chloride of calcium, 
and the boiling point ia regulated by the strength of the solution. 
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Tho solution recommendnd bjr Dr. Thresh boils at 220“ F., and 
{j;ives off steam at al)out 215“ F. Of course, the water whi^ li is 
lost by evajioration is constantly replaced by the cistern, but tho 
chloride of calcium never requires renewal. A portable form of 
this apparatu.s is also madr*. 

This apparatus is rapidly comin" into favour in this country, 
it, like lleck’s apparatus, having .supplied a long-felt want in tho 
.vhiipo of an clliciont and .siruj>lc steam disinfector at a compara¬ 
tively small ('ost. 

The more otliciont chemical disinfectants Mhich can now 
bo said to bo practically a\ai]ahIo in a fluid form are—solutions 

of corrosive sublimate (hu hh.rideof mercury), carbolic acid 
(phenol), “formalin,” and “chinosol,” the requisite strength 
of the lir.st named heing J ]»arl in 1,000; of tlie second, 5 parts 
in 100; of the third, ] part in 100 ; and of the fourth, 1 j>ait. 
in 100. 

Carbolic acid 1 las long heon in p()])ular favour as a di'-in- 
fectant, but, as a rulc^. it has hien used in such a diluted form ;is 
to reduce it to an ordinary tleCKlorant, or at best an antiseptn*. 
Wynter Jllyili* sumnmrisc's ilu' estimate lie formed of it, as the 
result of his o\\n expi riments and those of otliers, as follows 

. . A 1 pi'i* cent, solution is .strong enough to destroy tho 

more feeble infections, but to bo certain that the more resistant 
forms of germ life are annihilatod it will be necessary to ust* at 
lea.st 5 per cent, solution in water, and the action must be j>ro- 
longed ; if specific excreta are treated it i.s doubtful wbetlier 
5 })er cent, solutions are of sullicieiit strength, because associat<‘d 
with tho hurtful material there is a quantity of organic matte r 
which must on the one hand remove some of the phenol from 
the sjihcre of action, and on tlie other impede the contact of the 
phenol with the suhstaiiee which we w'ish to disinfect.” 

Dr. Klein has .shown that anthrax spores will resists 5 or <> 
per cent, carbolic acid solution for forty-eight hours, but it 
must be reniembered that these organisms are very highly 
resistant. 

In talking of the efficiency cf a disinfectant of a certain 
strength, it is necessary to lu'ar in mind that it must come 
in contact with the germs to bo destroyed without undergoing 
further dilutioti. and remain in contact wutli them a considerable 
time, so that, if the material to be disinfected is bulky, the 
strength of the disinfecting solution must be increased accor<I- 
iugly. It is obvious from this that the thorough disinfection of 
sewage is hardly practicable. 

* Manual oj Fullic Mtalth. 
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Corrosive sublimate is a far^iore potent tlisinfectruit Oian 
?arhg{ic aci<3, as solutions only the strength (I : 1,00U) are 
reijuisite. Unfortunately, its extremely poisonous character in¬ 
terferes with its usefulness, but if it be artificially coloured (it. is 
initurally colourless), and kept only in specially-shaped bottles 
A\ith a prominent poison-label attached, the risk ought to bo 
reduced to a minimum. 

“ Formalin is the name given to a 40 per cent, solution of 
a gaseous alcoholic compound, known as formic aldehyde. A. 
solution of from 1 to 2 per cent, of this substance acts as a 
powerful disinfectant, arui owing to its at tive. properties in this 
tiirection, and to the fact, that it is non-poisonous, it has niccnlly 
come into great favour. Compared with carbolic acid, not only 
is it a more potent disinfectant, but in solution of equal germi¬ 
cidal strength it. c(»sts corifeicleriibly less. In its gaseous form it 
is now used for room disinfection, us will ])rfsently be dcscrilu'il. 

“ ChinOSOl ” a patented substanoi* ^\ith very high anti¬ 
septic properties, ^\hich is now taking tiie place of carbolic uciti 
and other older disinfectants. It is haririless, readily soluble, 
and, as a liijuid disinfectant,* it now takes a liigli jdace. J)r. 
Klein has shown that a ptsr cent, solution (1 in IhO) has a 
germicidal power equal to a 6 jxir cent, solution of jmre earholic 
acid. 

ChlorinG in solution lias lately been more highly recom 
mended than formerly. Prof. Delepiue strongly advocates its 
use as a cheap and reliabh- ilisinfcctant, and l>r. Woodhead, 
Dr. Klein, and otliers also highly recommend it* A solution 
of sodium hypochlorite, contairiing 10 per cent, available clilorine, 
is sold under the name of “ chloros,’* and has strong germicidal 
jiroperties when diluted ten tiiiu's. l'V»r room disinfection, Prof. 
Del4pine recommends the washing of the walls with a 1 per 
cent, solution of cldorine, and in this he is supjiorted by Dr. 
Woodhead. For some years now this has been the method of 
room disinfection adopted at Stf>ck}iort, and the latef Medical 
Officer of Health, Dr. Porter, savsthat it has answered admirablv. 

Potasslc permang’anate in 5 }>er cent solution acts a'^ a 
disinfectant when tested exp».*rimentally, but in practici; it is 
necessary to use it in such large quantity as to forbid its use for 
any other than deodorising or antiseptic purpose.s. This arises 
from the fact that the permanganate is used up in oxidising the 
organic matter present in the infected fluid. 

tJoncerning the other so-called disinfectants, namely :—Chloride 

* Journal of theJianitary Institute, vol. xviii. (1898). 

+ Now rjounty ^edical Officer, Shropshire. 
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of T-inc, sulphate of zinc, s\f>phate of copper:^ sulphate of iron, 
hotacic acid, d’c., experiment lias proved that in practice tlu-v' 
coiae short of what is required in a true disinfectant, 

F'umigfationj hy any of the reagents commonly used, lut'f 
heen shown by experiment to be far less eflective than has 
hitherto boon su]>po.s(Mj. Iji ])r:ictice, possilily all we can hop?* 
to accomplish is destrucliou of the I'esisting organisms, tunl 
nothing more than surface'! iiisinfoction can be looked lor, as 
penetration of fabj'ics d<^<rs not lake place. 

KfX'h and others liave d'ornuistrated that sulphurous aci>f 
w’licn prost'ut in the pi-oporiion of 1 per cent, of the space to b * 
fumigated, will di'stroy tlic germ of anthrax in half an hour, but 
that six tinnis tbat amount, is iriopcialive iigaiiist the spores of 
the .same orgfuiism even alL(*r seve.ral d.ays <*\po.«nre. 

It has also been shown th.it, the slightest eovi iing will protect 
the germs from the ellect t>f lht‘ rrai^ont; for example, those that 
were enclosixl in the jxteket »>f a co.it eseaptnl d<’stiaiction—from 
this it i.s clear tliat !\ny iideetion otlx^r thaTi that which is 
adherent to .surfaces, is hkf'ly to retain its virulence after the 
process has been eom[)lcted. 

SulphUPOUS acid is g<‘ncratod by burning sulphur, broken 
into small pi<*oes, in .an iron v^^ssc], and the quantity required 
to yield 1 pi*i' cent. «'f sulphurous acid is 1 1!>. per 1,()00 cubic 
f('et of room space, that is su}>jK)sing there is no loss from escape. 
As, however, it is impossil)lc to insure lliat all openings are 
hennoticailv sealed, it is well to use a little more than this— 
say lbs. The proc<“s.s is conducted iji tlie following manner:— 
Having carefully scaled all openings in the room, such as the 
lire-plac(?, the spact's nuiiid the window-saslies, and any ventilat¬ 
ing openings that may e.xist, by pasting brown paper over them, 
the articles of furniUire, and all articles that cannot be boiled or 
<*therwise disinfccteil, should be arranged .so as to be as freely 
exposed as jio.ssiblc to the fumes. The necessary quantity ot’ 
sulphur is thtm })lacevl in one or more vessels (a sauce-pan 
answers very well) according to the size of the room—^in a large 
room it is best to use two or more, placed well apart—and, as a 
precaution against lire, it is advisable to place each on two bricks, 
standing in a tray containing water, or supported on a pair of 
tongs over a bucket of water. Having added a little methylated 
spirit to facilitate lighting, the sulphur is then set fire to, and 
the operator must at once leave the room, close the door, and 
paste paper all round it. Of course if there is more than one 
door in the room, the others should previously be similarly 
scaled. The room must be left undistuxbed for six hours, when 
the windows must be thrown freely opeft, and allowed to remain 
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?:o for at least, twenty-four hour?. The furniture an<l othtT 
articles ought then to he carried into the open air, where they 
should undergo a thorough brushing and beating, and he lett 
exposed to the air as long as possible. 

Chlorine is another reagent which is preferred by some. 
The proceeding in this case, as regards the room, is the same as 
when sulphur fumigation is practised. The most convenient 
method of generating the gas is by adding strong hydrochloric 
acid to chloride of lime, in the proportion of H to 2 pints of the 
former to each pound of the latter, and this is the quantity 
recommended per 1,000 cubic feet of sftaee. In this case ordin¬ 
ary bsesius must be used, not inetallio vessels, and several of 
them should be placed at various eleMitions about the room. 
As the gas, which is very })oisonous, is given oif immediately, it 
is necessary that the acid should be eonveiiiently placed near 
each basin, so as not to cause any delay in the operation, and the 
operator must notice that the door is open so as to allow of his 
immediate exit. The room ought to ivmuiii closed for tw'elve 
hours. 

The after treatment of the room, no matfer wduit furnigiiiit is 
used, is very important, and here it is that Ilu* mechanical effect 
<)f soap and water is of servicf* as a disinfectant. If the room 
has previously been papered it is a wise precaution to stri[> ofl’ 
the old paper and rej)aper tlie walls, but in practice this rather 
drastic rernedj' canrnjt usually be eiuftloyed. If, on tlio oilier 
hand, the walls have- been cohmiaal, they sltoubl be scraped and 
lime-washed, or at bsist the iattor. I'ainted walls must be 
thoroughly washed with soap and water, as must also the lloor 
and all articles of furniture that allow of it. 

Formic aldehyde vapour is now higlily recommended liy 
Avell-known authorities as a room disiiifootant, and as it is 
likely to entirely supersede sulphur fumigation it is neces¬ 
sary to devote some space to a description of the process. As 
has already been stated it is a thoroughly reliable disinfectant, 
in soltitioxL (“ formalin ”), and although in its vaporous form 
it is admittedly less efficacious, there can be no question that in 
practice it is superior to sulphur fumigation. 

As the vapour cannot lie generated in sufficient quantify by 
heating “ formalin,” various apparatus liavti been devised for the 
purpose. The handiest and Kimplest of these at presfsnt avail¬ 
able has been brought out by the Formalin Hygienic Compan}'^, 
and is kfaown as the “ Alforraant Lamp,” of which there are 
two vaiieties, A and JB, the former (Fig. lOfi) Ijeing tlic more 
efficient of the two. 'ii^his is an ordinary methylated spirit hirtip 
enclosed in an upright cylinder which supports, above the llari' • 
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of tlio lamp, a perforated mental cup. Into tlua cup tablets of 
“ paraform, ” are placed, a substance which is obtained by 
evaporating a solution of formic aldehyde. On lighting tljo 
lamp the moist products of combustion of the spirit pass through 
the perforated cup, and tlie vapour which is thus given off from 
tlie “paraform” is chiefly active formic aldehyde. This gas is 

highly dilFusildr — more so than sulphurous 
acid gas—and it does not discolour articles, 
neither does it act upon metals with the 
<‘xeej)liim of iron or steel. On the other 
Imnd, it re’uh'rs blooil stains permanent, so 
that it must, not ho used for sheets, tl’c., 
wJiieh arc so staiiual. 

In plae(‘ of using this substanee in a 
gasc'ous form some advoeat'' its use in solu¬ 
tion in the form of a sju’ay. Or. Leslie 
31 ackenzie strongly advoi-ates tliis iiietbod 
of loom (lisirdeetion.* I’or highly ctRciont 
disinf<‘(;t ion Hr. Kenwood recommends the 
use of a spray ('ontaining G o per cent, formic 
altlehyde followed by the fumigation pro¬ 
cess. 

Eaeh tablet of “ paraform ” weighs about 
1 gramme, and to obtain the best results 
twenty fac taldet.s should be evaporated for 
every 1,000 cubic h* t of room space. For largo rooms it i.s 
desirable to use two or more lamps placed in different parts of 
till' room. 

As in the case of all fumigation processes, it is necessary to 
seal up the room oiicnings, and the room slmuld be kept closed 
for six hours. 

In their adverti.sements tlio Formalin Company recommend 
ten tabh'ts per 1,000 cubic feet of room aiiace; but this, as a 
rule, has been found to be insufficient. 

In this country the value of formic aUlelivdc as a disinfectant 
lias been te.sted cbietly by 3Ir. Wynter Blyth and Dr.s. Kenwood 
and Rideal, and tlie conclusions they have arrived at may be 
summed up as follows :— 

3rr. Blyth states that excellent results wore olitained from the 
evolution of a large quantity of the ga.s in a small room by 
moans of an autoclave, but having failed to obtain such good 
results from the Alformant lamp, he recommends its reconstruc- 
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tion so as to allow of a uiuch Jsirger quantity of }>araioriu 
In'ing used.* 

l>r. Kenwood concludes that although the best results are 
only obtainable by means of the more elaborate apparatus, coi^ 
siilt^ring the probable coniparati\tdy fbeblo resisting power of 
the organisms we wish to destroy, siiflici(Mitly good results can 
bi- (jbtaiiied by the Alforniant lamp, provided the greatest care 
is taken to seal the room. The number of tabl<?ts used by him 
in his experiments was twenty-one for a room of 2,001 cubic 
feet capacity, the organi'^m used as a test being the diphtheria 
ba<'illus.t 

Dr. Rideal concludes that sulTleii'ni ly good results can be 
olitained by the Alformani. lam}) by u.^iiig ten tablcLs per 1,000 
(•ul>ic feet, and that, in addition, by spr.iying tin* walls with 
a Uv) per cent, formic ahhdiwh' solution, the best [)racti(;al 
disinfection w'ouhl he insured.^ 

^fhat in formic ahhdiyde. w)- ] o.s-,e.ss a, V('ry valuable room 
disinfectant there can he no question, ^hut it i.s not by any 
means established tliat avc Iia^e yi*t available an apparatus 
wl)ich, in practical use, is ca]>al>le of generating the vapours 
in a sufficiently active form for thorough disinfection. Dr. 
Kanthack, Prorossf)r of I’atholoLTv .at (.'amhridge, jias lately 
ex})cnmented, with the lamp alreaily (h-serihed, and, by vfiiy of 
comparison, with a more comyihcated ap}»aralUH 
iiicJinril lamp)y by means of whicii flic vajumrs are, gein'rated 
by the incomplete combustion of strong wauxl spirit, llis e.x- 
periinents undoubtedly show that the korrnogene llichard lamj) 

i.s far more eflicaciou.s than the Alforrnant lamp, at the same time 
it is doubtful whether its somf*what c()m})licated nature and tin* 
conditions of efficient working w'ould not militate against its 
success in yiractice. 

The following is a summary of Dr. Kaiitlmck's principal con- 
culsions:— 

1. That the Forrnogene Richard lamp is much more certain 
than the Alforniant lamyi. 

2. That even in comparatively small rooms it is desirable to 
use two lamps. 

3. That formic aldehyde docs not penetrate deeply, so that it 
cannot be used for the sterilisation of blankets, linen, itc., 
Iieaped one upon the other; it is merely a superficial dis¬ 
infectant. 

* IJeaJlhj vol. ix., p. 291) (June, 1897). 

f JbumaZ of the Sanitary irmtitute, vol. xviii. (1S98). 

^ Dimnfeetioa and L^innfectantSy Second Edition (1898), p. 3.12. 
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4. Tli.ai it docs not daixiage metals, dyes, or most colours, 
altljongli it may slightly alter some aniline dyes. 

5. That, therefore, If sufficiently produced, formic aldehyde 
is useful for the superficial disinfection of such substance as art* 
injured by steam or liquid disinfectants, or by irritant gaseous 
bodies such ns chlorine.'*’ 

From the conflict of opinion above recorded, it is difficult, to 
.arrive at a very definite notion regarding the true practical 
v.'\Uie of this iK'W means of disinfection. Granting, however, 
that, the Alforruant lamp is ilit^ only conveniently practicaide 
means nt prcst'nt available for producing the vapours, the follow¬ 
ing are probably the safe coneiusions to arrive at:— ♦ 

1. That surface tlisinfection only can be expected, and that 
Avith that limitation tin; process is reliable in practice. 

2. That it is well t(» use, at least, two lamps except in the 
ease of the smallest ntouis, 

3. That preliminary spraying witli from ,l to 1 per (;ent. 
fi>rraic aldehyde solution Avill greaily athl tf> the efficiency of 
the process. 

* The Lancetf 22nd Oct., 1S9S, p. 1049, 
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€iEneral Preventive Measures against Epidemic Disease. 

Hf- 

The following is a verbatim copy of a meraorandura i.ssuod by 
■tbo Local Government Board as to the precautions which shouUl 
])(' adopted in places which arc attacked or threatened by 
<"j)i{lemic di.sease. It is repnxiuced here, at the risk of r(*' 
})etition, because of the importance of the subject, and because. 
It contains many valuable hints wliich cannot be impressed too 
forcibly on those whose duty it is to safeguard the public in 
such circumstances :— 

“ 1. Wherever there is prevalence or tlireatoning of cholt^ra, 
diphtheria, fever, or any other epidemic disease, it is of mon? 
than common importailco that tiio statutory powers conferred 
upon Sanitary Authorities for the protection f>f the public health 
should be well exercised by those Authorities, acting with the 
advice of their Medical Ullicers of liealllj, 

“ 2, Proper precautions are ctpially requisite for all classes of 
society. But it is chiefly witli'regard to tJjo poorer jjopulation, 
Tlierefore chiefly in the courts and ullcy.s of tr>wns, and at the 
bibourers’ cottages of country districts, that local aiithoritie.s are 
called upon to exercise vigilanc(‘, and to prulb-r information and 
advice. Common lodging-houses, and houses which aie sub-let 
in several small holdings, always require particular attention. 

“3. Wherever there is accumulation, stink, or soakage of 
bouse refuse, or of other decaying animal or vegetable matter, 
the nuisance should as promptly as [xissible he abated, arid 
]irecaution should be taken not to h‘t it, recur. Especially 
examination should be made as to the ellicient working of sewers 
and drains, and any deftHjt therein, and any nuisance therefrom 
or from any foul ditches or ponds, should be got rid of without 
delay. The ventilation of sewers, the ventilation and trapping 
of house drains, and the disconnection of cistern overflows ari<l 
sink pipes from drains should be carefully seen to. The 
scavenging of the district, and the state of receptacles for 
excrement and of ashpits or dust-bins, will require close 
attention. In slaughter-houses, and wherever animals are kept, 
strict cleanliness should be enforced. 

. “ 4. In the rAioval of filth during periods of epidemic disease, 

it is commonly necessary to employ chemical agents for reducing 
or removing the ofibnee and harm winch may ho involved in the 
disturbance of the filth. In the removal of privy contents those 
agents are more particu^rly wanted if the disea.se in question be 
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cholnra or enteric fever. 'Jihe chemical agent should be used 
libf rally over all exposed surfaces from which filth has betui 
removed. Unpaved earth close to dwellings, if it be soJdmi 
with slops or filth, ought to be treated in the same way. 

‘‘ 5, Sources of water-supply should be well exaniLned. Water 
frojn sources which can be in any way tainted by animal or 
vegetable refuse, especially those into which there may be any 
leakage or filtratjon from sewers, drains, cesspools, or foul 
ditches, ought no longer to be drunk. Above all, where th(‘, 
disease is cholera, iliarrho'a, or enteric fever, it is essential that 
no impure water Ije drunk. 

“TJie liability of leaky water pipes to act as land drj^ins and 
t<» reeeiva^ foul matters as well us land draiinige through tlieir 
h'aks is not to be overlooked. And such leaky pipes, running 
full of water with considerable vtdocity, arc liai;!e, to receive, by 
lateral insnetion at their points of leakage, external matters that 
nuiy he dangerous. This bitte.r fact is not n^cognised so generally 
as it should be j and ignoiance of it lias probably hafiled many 
iiiquirifjs in eas(vs wh(*rc water services iiave in truth been the 
means of spri*ailing disi^aso. 

“ Jf, unfortunatidy, the only vvater vvliicli for a time can be got 
shouhl be open to susjjicion of dangerous organic impurity, it 
ought at least to h(i boiled before it is used for drinking, hut 
tlien not to be drunk later than twenty-fimi’ hours after it has 
been boiled. Filtering of the ordinary kind cannot by itself be 
trusted to purify water. It cannot bo too distinctly understood 
that (laiigeroiis qualitit's of water are not obviated by the 
addition of wine or spirits. 

“ t). When there appears any probable relation between the 
distribution of disease and of milk supplies, the cleanliness of 
dairies, tlie juirity of the water used in them, the health of tlie 
persons emjdoyed about tliem, and the health of the cows that 
furnish milk shouUl always he carefully investigated. Ev'cn 
apart from any apprehension of milk being concerned in a 
j>ai’ticular outbreak of disease, it is desirable that English people- 
should adopt the custom, wliich is always tollowed in some 
continental countries, of boiling all milk at once upon its 
reception into a house. 

“7. The washing and lime-whiting of uncleanly premises, 
especially of such as are densely occupied, should be pressed 
witli all practicable despatch. 

‘•8. Overcrowding should be prevented.* Especially where 
ilisease has begun, the sickroom should, as far as possible, b© 
free from persons who are not of use to the patient. 
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“ Ample ventilation should bo enforced. It should bo soon 
tliat windows are made to open, and that they are siiflioiontly 
tijK'iied. Especially where any kind of infective fever has be,nun, 
it is essential, both for patients and for persons who are about, 
them, that the sickroom and the sickhoiise be constantly 
unversed by streams of fresh air. 

“ 9. The cleanliest domestic habits should bo enjoined, llefnso 
matters should be speedily reinoveil or destroyed; and thiiiga 
V hieh have to be disinfected or cleansed sliould always be 
ili''infected or cleansed without delay. 

“ 10. Special precutitions of clearliness and disinfection are 
necessary with regard to infective matters discharged from tlio 
l)oilies of the sick. Among discluirgiis which it is pioper to 
treat as infective are tlioso which conn* in c'ases of snuilf-po.x, 
and scarlatina from the alfectc'd skin ; in cases of cholera and 
enteric fever from the intestinal canal ; in eases of dij)litherift 
and scarlatina from the nose and throat; liliewiso, in cases of 
any eruptive or other e]udemic fever, the general exhalations of 
tiie sick. The caution wliieli is; necessary with regard to such 
matters must, of course, extend to wliatever is imhutsl with 
iliem ; so that bed<lin,g, clot lun g, tcnvels, lian<lltereliiel'H, and 
Ollier articles wliicli lia\e ]>een in use by the .sick may imt 
hei'onie sources of mischief, either in the house to which they 
belong or in hotise.s to which thi’j are, conveyi'd. So far a* 
articles of this class can be rejilaeod hy rags oi things of small 
\ alive, it is best to use such things and hum tliem whim they 
are soiled. Otherwise clothing and Jiifecled articles should be 
subjected to the disinfectant of the .sick room or be removed for 
disinfection by heat. 

“In enteric fever and cholera the evacuations should be 
regarded as capable of communicating an inh^ctious quality to 
any nightsoil with which they are mingled in privhis, drains, or 
Cl sspools; and after such disinfection f)f them as is practicable, 
tliey should be disposed of without delay and under the safest 
conditions that local circumstances pininit. They should not he 
thrown into any fixed privy receptacle, and above all, tliey must 
never be cast where they can run or soak into sources of drinking 
water. 

“ 11. All reasonable care should be taken not to allow infective 
disease to spread by the unnecessary association of sick with 
Ijcalthy persons. This'care is requi-iite, not only with regard to 
the sick hcuise^ but likewise with regard to schools and other 
establishments wherein members of many ditl’erent househoid:^ 
are accustomed to meet. • 
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“12. If disease begins im houses where the sick person cannot 
i.e properly accornraoduted and tended, medical advice should he 
taken as to the jrropriety of removing him to an inlinnary or 
liO.spital. Every Sanitary Authority should have in readin. ss 
a IjoKpital for tlie reccj»tion of such cases. 

“Where dangerous conditions of residence cannot be proini^tly 
remedied, it wdl l>e best that the inmates, while unattacked l»y 
disease, reni(»ve to sono* safer lodging. 

“ 13. ^ri^alion, as pi t-disposing to disease, may require special 
inoafiures of relief. 

“14. In certain cases spof'ial mt-dical arrangements are ncces- 
.vary. For instance, as c.-iscs of cholera in this country Bometine-s 
begin somewliat gi'adually in the comparatively tractable form 
of what is called ‘ pi-tunoniioiy diarrhoia/ it is essential that. 
wJmre oliolt-ra has !i})]H\'ir(‘d, ar rangements should be made l»>r 
ad’ording medical rtdicf without delay to persons attacked, e\cn 
slightly, witli Ioosene.ss of bowels. ISo, again, where snrall-jMJX 
is the prevailing dis^Mse, it is essential that all unvaccinaicd 
persons (unless they jucviously havt* had small-pox) should very 
I'romplly be vaccinated ; and* that rc-vaccination should be 
performed in cases pi t>}>erl) rct[uii“ing it. 

“]{>. It is al\^ays to bo desired lliat the jreojde should, as far 
as jiossible, know what real jrrecaulion.s they can take again>t 
the disease which threatens them, M-hat vigilance is needful ^vu}l 
regard to its (-arly symptoms, and what (if any) special arrange- 
iiieuts have been made for gi^ing medical assistance within the 
district. For the jiurpose of sucli information, printed hand-bills 
or placards may uselully be employed, and in cases where danger 
is great, house-to-house visitaiiou by discreet and competent 
])ersons may be of the utmost serviee, both in quieting un- 
rea.sonable alarm and in leading or assisting the less educated 
and the destitute parts of the population to do what is needful 
for safety. 

“Iti. The pre.sont memorandum relates to occasions of emer¬ 
gency. 'rherefore the measures suggested in it are essentially 
of an extemporaneous kind; and permanent provisions for 
securing the public health have, in express terms, been but little 
insisted on. It is to be remembered, however, that in pro¬ 
portion as a district is habitually well cared for by its Sanitary 
Authority, the more formidable emergencies of epidemic disease 
-are not likely to arise in it. 

“17. Provisior. by the public authority for disinfection by 
heat of bulky articles, and of those wl^ich cannot without injury 
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l>f> ('xposed to chemiciU agencies, oughj always to be in. rc.-uHnes^, 
AVithout such provision no complete tUsinfection can b<? etlVctod. 
Parrial and nominal disinfection, besides being wasteful, may be 
iin^cliievous, as giving rise to a false security. 

“ IS. The following system of domestic disinfection, may be 
roiiiinend^d to Sanitary Authorities who have already provided 
;fb(juate public means for the <li.sinfection and for the disp(»sal 
(jI’ infected matters and things : — 

(a) For the purposes the sivdv ro(>iu, such as the reception 
of sttiled handkercliiefs, she('ts, and iho like, as well as for the 
swa\)bing of floors, a valuable dihinfei'l ing solution may be made' 
with perohloride of mercury. It i.s well to hav(5 tins solution 
slightly acid, coloured also in vsuch a way that it shall not readily 
b( confused with drinks or medieines ; ami projier caution should 
be given to avoid accidents in its use. Sanitary Authorities 
will find it adviuitageou.s to hav(‘ sueli a solution* jireparifd 
under the direct instruction.s of the Medieal Ollicer of Health, 
and supplied of a unifonn strength at the infected house upon 
tlie, order of that oflici-r. 

“;i) In places providial with proper sy.stfms of excrement 
tlisposal, excrements of cliolruM and entmde fever, after being 
ire.ited in detail wdth the same di-sinfecting solution in ainplo 
(luantity, may be safely put into llie ordinary closet.; but sjiecial 
care as to the flushing of drains and .sewers, and special frequency 
in the removal and excliange f)f i-xcrement receptacles, wdll 
commonly be wanted. Wlien; tlie <»nly closet is oun tliat 
communicates with a cesspool or pri\y pit, the best arrangement 
for the dispo.sai of infected .stooi.s tiuit under tim.so improper 
local circumstances may be found j)racticablo will have to be 
adopted. 

“(c) A substance generally availablt; in the removal of filtli 
from privies and ashpit.s, and for ajijilic.ition to foul earth and 
the ljike,t is sulphate of iron (green cojtperas), cither in a strong 

* A solation fitted for the desired pur[)o.se.'> may be made with 4 
coiTosive. ^blimate, 1 fluid 02 . hydnicldono acid, and 5 grains of com¬ 
mercial anMine blue, in 3 gallons (a bucketful) of common water. It ouglit 
not to cost more than 3d, the bucketful, an<l should not )>e further dilutcil. 
The use of non-metallic vessels (wooden or oarthemvare bouse tubs or 
bucket*) should be enjoined on those who receive it, and articles that have 
been soaked in it should be set to soak in common water for some houti 
before they go to the wash. 

+ The removal of dangerous filth is here the object to he attaineil. ft 
cannot oo^dcntly he stated that either the iron salt or any available 
substance will effect a true disinfection of such masses of filth as are hero 
in question. ' < .1 
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solution rn/idc by 6tirrin|^ crystals of the salt with five or tf*n 
limes their bulk of hot water, or in tho form of powder, to liieh 
form the crystals may Im readily brought after desitvatKiji. 
'J'iiis agent should be used in quantity sufficifsnt to destroy ;iii 
odour, and in the removal of filth accumulations it should b.- 
well mixed with successive layers of the matter to be remoxed. 
The dry fonn of applic itidn is to be preferred where masses of 
wot or semi-solid iilth liave to be dealt with. 

“(rf) For disinrcction of the, air of rooms, after the room 
lia.s »ljeen prepared by the removal of p<'r.sons, and of such 
artieles as art* l)t>M disirifeftecl by heat, and by the cIosiiil: of 
windows and crevices, .sulpliiirous Jicitl gas in iiniple <]u:intity 
may be evolved, llic <loors being kept closed for six liour', <»r 
more. d'lii' .'imourit of s\iJpl)uroiis acid reipdred for tin* 
infeetion of a imnleriite sizf-d room can be ohtiiined by burning 
U lbs. of sulphur (roll brimsl'me) in a pipkin over a .small iiie 
plucf'd in the middle of a mom, vvith an old tray or the Ido* 
fo protect tlu^ tlooring. 'J'hese proet'sses .sliould be effected by 
bkilled persons acting uiuit'r tin? directions of the Medical Ofii<'ei' 
of Health, 

“(c) Aft(‘r measures of disinfecting a room have been taken, 
all wall jiaper should be stripped from tlie walls and be burned, 
and the room ought to hav(‘ its ceiling and walls thorougldy 
waslied or lime-win ted. 

‘‘ 19. For dthailed information on disinfection by heat, on 
,hos]>ital accommodation, anti on small-pox, and on questions 
‘of .school adiidnist rat ion during tlie prevalence of infection^ 
tliscase, see the Ullice ]\lemoranda and lleports on the.se 
subjects. 


“ lb TIIOllNE THOKNE, 

“ ^Medical Officer. 

^*Loc,'d (JovernmoTit 

“ Mcdicid l>t*{><u nuont, 

"A III/list lStt2.’* 


With reference to tin* afxive recommendations, so far as the 
disinfection of rocuus, articles of clothing, discharges, ic., is con¬ 
cerned, it is likely that if the memorandum was revised some of 
The reoently.iutrodi^m^ethods of disinfection already described 
would be suggeste^l^reference to those in favour w-hen the 
document was published. 
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Special Preventive Measctresi *for Various Diseases. 

So far, we have been considering the question of prevention 
■Tmiu a general standpoint; we must now apply the principUvs 
lai<l down to each of tlie more common infectious diseases, and 
in onler to do so it is nece.ssary to go somewhat into detail oon- 
c<*rning the characteristics of each, not from the ]>oiut of view of 
diagnosis or treatnnmt—(piostions with whi<^h medical men alone 
have to deal—but simply in order to make intelligible the reasons 
for the precautions reeoramendod in each case. 

First, then, with regard to quarantine and isolation. As 
already stated (p. lOo), the duration of each is regulated by the: 

period of incubation and the period of infection. 

d’he following are the peri(f(is of (juarautine and isolation 
rocommended:— 



Qiiar.int inc 1 <j !>»; 
K(*(j inn’ll 

fjltlT llxiioi-lin' 

to lulci'l lull 

Sli'irtisHt PprSoil 


ol IholiiUon iifUT lit) 
A I.lack. 

Small-pox, , 

IS 1.1 \ a. 

Vi weeks. 

< 'hickeij-pox, 

18 

3 

Scarlet fever, 

J4 

(> 

liiphtliena, , 

It; 

4 

Measles, 

irt 


( Jerman mcasiles, . 

Hi 

.'{ 

Whooping-cough, . 

‘J1 

6 

Mumps, 

Enteric fever. 


4 

Jl 

4 

Typhus fever, 

21 

4 


The quarantine figures ("excepting enteric And typhus) are 
those suggested by the Association of Medical Ollioers of Schools; 
liiose in the second column cannot be regarded as fixed and 
absolute under all circumstances. In tlie case of scarlet fever, 
for example, until all “peeling*' has ceased—and throat-, ear-, or 
other symptoms have disappeared—the danger of infection is 
not over, and these may continue for a longer period than six 
weeks. Neither in the ca.se of sraall-pox is .the limit a safe oii". 
In fact, it is not wise to be guided by a hard and fast rule ; in 
some cases the period specified may be needles,dy long, wliile in 
others it may not be long enough; the question can only bo 
definitely settled by the'taedical man in attendance. 
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With tlic medical treat^ienfc of mfectious cases, as alrca ly 
‘-tilted, Ave have nothing whatever to do, hut a knowiedge of ih 
^p^;cial features of each, so far as they alfect the mauageiu'-nt 
Iroin a preventive point of view, must not be overlooked. 

SmS-lKpOX^ althougli still a much dreaded disease, has lo-l 
many of its terrors sinee the introduction of vaccination, and 
those who select to ii\ail tlieinsclvfs of that protective meaKur>\ 
];rovided re-vuccin;itioi) is not neglected, can afford to 
exposure to infection vvith little or no dread of evil conv.- 
(|ueii(M‘8, The jx'riod of ineniiaiion, when tho disease is con¬ 
tracted in th(^ ordinary wav hy infection, is probably abou! 
twelve days, .and wilhin two dais of attack the characteri''t.c 


ra.sh jniik(‘s i(.s apjiearance. Tin; disease is infectious from tin- 
earliest ]K*riod its nianifestaiion, prolialily hy tlie bnsitli. and 
danger exists during the whol*' eonr.ic of its pr</gress, hut parii- 
culiirly so aftim the |>ustular stage, when the scabs b(.‘giri (<• 
separate*. Danger is imt ove.r until nil tlie scabs have separatctl ; 
in mild cases this may liajijxm in ;ibmit three* weeks, but m 
others isolation may he necessary for .six weeks, or even longer. 
In most cases juultjibly the virUs is inhaled, but in this, as in 
ctlier infections discasi^s, it i.3 po^sir)le foml may ]>e the vehicle. 
It would appear from the eiidenco (»f recent epidemics that tlic 
infection may be C()nv»*yed })y the air c.onsiderable distance^ 
further than is the casr* with other infei'Lious diseases, a circum¬ 


stance which iia.s an imiiortant bearing on the position of small- 
pox hospitals. 

In the nnuiagemont of small pov cases, the free ventilation by 
open windows .slumlil lUMor be omit lid, and all the excretions 
and discharges from the patieni ought to be disinfected, either 
by burning, or by the addition of a 1 per cent, solution of 
corrosive sublimate— tliis strength is necessary because of tho 
diluting effect of the material to which it is added (see p. 210)— 
or any otlier eilicient di.sin feet ant previously mentioned—for 
e.xample “ formalin '' or “ chimisul. ’ Only old pieces of linen, or 
other suitable material that may be burned, sliould be used for 
the discharges, and all dirty linen, sheets, <kc., should be satu¬ 
rated with corrosive sublimate solution, 1 part per 1,000, or 
the other di.sinfeetanis named in the strongtlis recommended. 
Durir^j tho separation of the scaAis, tlie application of vaseline 
or olive oil wdll diminish the ehaiice of the infectious particles 
being scattered in the atmosphere, but it is doubtful whether 
a disinfectant can be used in this wmy in such quantity as will 
si rve any useful purpose, the oil siu^ply acts mechanically irt 
pl•c^ enting the drying of the scabs. 
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On tlie termination of tbe illness, t^e room must be diainfocted 
1 1 y 11)0 methods already described (j>. 212), The great prevonti vos, 
hovvcver. against stnall-pox m'e vaccination and pe-vaccina- 
tion. ISTo one ought to be allowed to nurse a patient who has 
not either had the disease or been successfully r(?*vaccinate(h 
and when an outbreak occurs, all persons over ten years ought 
to be re-vaccinated, and no delay should • take place in the 
varrination of children however young. All persona, wbether 
exposed to infection or not, i>ught to ho re,-vaccinated after the 
age of twelve. 

I’eople, also, who have noi lietp Kuce,‘!,sfully vaccinated or 
re-^A accinated, and who may have ^out.iacted the <,Usease, may 
suffer from a greatly modified attack, if indeed it is not entirely 
arrested, provided they an' va<cinated within t,hrei) days, or ei'cn 
as late as fcht' liflli or .sixth day, aJter expo.>iiie to infi-etion; tiie 
earlier the Operation is ])erfurm»al lie* la tter. 'I'lie reason of 
tills is that the short [if'rlod <jf ineuli.iiion in the ease of vaceina- 
tion enahlc.s the eflect ori the sysrem td li<f produced la'fore the 
onset of the malady its«*lf. Sti-arigc* t** sav, notwithstanding the 
rj\evwhelnilng evidenee in f'a,voi;r of the eilie;n v of Aimcination, 
j)eople are still met with who pniles.s not (<» ht la ve in it. Tlio 
<jiiesti<):i hH.s recently been in\ e.stie.'Oed l,y a .special eornmi.ssion, 
aaIio reported very strongly in ra\om- of Aaeiination and imnlo 
several most valuable reeDniniendation.'., unfortiniateiy, how¬ 
ever, the legislation which followed e.un<‘ \ery far short of 
the.se rucommendatifitis, and tliere is serious reason to fear that 
the consequences will he disa trou.s. 

Pdsr-v Acer VAC Suam, 1’o\ .Moktai.i rv, < 


CaSflo of Small-pot Ola-Hiflod n-i'cnoitje; lo th« 
Vucoination Mark'* 


Number of 
Defttb.s per 
cent, ill each 
OlaK» 

rBHpeutitoly, 


Unvaccinated,. 

(1) Stated tehave been vaccinated but having no cicatrix, 

(2) Hayingene vaccine cicatrix,. 

A 

,, n 

(3) Haying vaccine cicatrices, .... 

I ' . » 

I (4) Having vaccine cicatrices, .... 

i ■' " % 

(.'») IIaving/(?«r* or. niore vaccine cicatrices, , 
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Tniiuiiicrabift statistics it»iglit be brought forward in support 
oi vaccination, but the foregoing tigures, the outcome of twenty- 
fiv*' years observation by Afr. Alarson, in 6,000 cases of post>- 
V-o.rinal smaU-pox in the London Small-pox Hospital, ought to 
satisfy all whose minds are not prejudiced. 

It is evident from these tigures tliat, up to a certain point, 
the protectitm afforded by vac cination is in accordance with the 
miTtiber of cicntrires, a fad which ought to be impressed uj'on 
pnrents (en[K‘cially motlu’is), wlio do their utmost to limit the 
operation to one, or at niost two marks. 

Chicken-pox is a disease winch attacks persons of all ages, 
but jnore especially children. It is not a st'rious ailment, and in 
itself it is rarely, ptihajis luvei. fatal. U’he period of incubation 
is ahout a fortnight, and the infection probably b. communicated 
hy the lircatli of j)atunt;'. 'fhe \h.a>nsc is highly infection^, 
but, owing tu its trivial cliaractc], ilisinfi’ction is liot usually 
jiractiscd. 

Scarlatina or scarlet fever, vvbich are one and the same 
di.seasc, lia.''' already iiecn eoniinented upon, so far as it.s caus,ati<')n 
is conccrneil, in <ic.cussing the eoimeetion between certain 
di.sea.ses of ilie infectious cla^s in man and animals (p. 187), but 
as y(^t no mention Ji.is !»« en made of the ri^k to wliich the public 
are exposed, of infection hemg conveyed by milk directly cim- 
tamiinit(‘d by a scarlatinal p.iti* nt That such may happen in 
this, as in other iidWtious di.^ease';, notably enteric fever, is 
unque.stionablc, and it li*>1iov cs :d! ilmse who are responsible for 
the public safely, to beat the laei In mind in their endeavours to 
arrive at tlie oiigin <<f siicli outbreak^, 

A little advice to Sanitary Aiithoiitics on this subject may 
Tiot be out of place. Alilk seileis are specially apt tO conceal the 
fact of the cxistiiicc of mfedious cases lui their premises, or 
annuig peisoiis tln‘\ ciep'uy. a^ iliey are well aware that tli(‘ 
law impose,'. ccri.iiM coed it ion, s ( 'ce .Appeiidiv) with regard to 
the coiuiuci of ibeir liusli)e',s under sui !i circuiustanciis. and 
tlicso inu.st neec'-.'ardy imeilere with trade. AV’hen a culpable 
disregard ol' tho''C cwuiiitions el-arl\ brought homo to :inv 
individual, it is the iiup<rative duty of the Authority to 
prosecute the olfender, not .so mnclt with the view of inflicting a 
penalty,-but rather a.s n wholesome example to other "possibu; 
otfenders. 

By far the most frequent cause of scarlatinal infection, how¬ 
ever, is f-om person to person, through negh^ct of pr^otutionary 
measures, particularly in mild epidemics of the disease. Clul- 
,iidi run*al)OUt the streets when actu^ly in the **peelmg" stage 
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of tin* Jist’asCj couval<*sc(>nt;s are tak<'ii about tlu* oinnvtry iti 
public conveyauocs, aud by rail, bexore the risk of infection is 
<)\cr, infected clothing and other articles are recklessly sent to 
T In*, laundry i; in, fact, the channels by which infetitiou way Lh? dis- 
iributed bro;|dcast araong the people are endless, and yet the 
Tc«pousible authorities in many cases do not even provide the 
ufcessary appliances for disinfection. It is hardly reasonable to 
lof)k for assistance from tin* ]>ublio wh<*ti tlu'ir apjwinted guar¬ 
dians are so neglectful of tb<^ most orilimn-y precautions. The 
incubation period of scarlet f(*ver is by no means defined; it is 
usually three or four days, hut it may be as short as one <lay, or 
as long 1^8 seven. The rash apf»'!w s''.al)rmt tAv.-nty-four hoiir.s after 
rlie attack. The disease is infatious throughout, aiid until desqua¬ 
mation (peeling) is eriiupb tr', and the tliroat symptoms liavo 
■’titircly disapjjeared, tlie risk eontimn's, .arnl tJii.s may be for two 
or throe months. Tlic contagioji <b»rs not seem to be conveyed 
if>ng distances by tlie atmosphere, as is tie* ease, with small-pox, 
altliough of thi.s w<* have; no absolute pr<K»l‘, but, as already 
}>oiuted out, infected .utieh's or rooms, may femaij) so for long 
yieriods, if not freely exposed the air, or disinfected by other 
means. The infection is gi^en off by tin* InsaMi, hy di.scbargcs 
from the throat, and by tin* .scales during (he jai* r jH riod of tho 
di.sea.se. The precautions lo )>** ohsr rv(‘/l as is'u'ard.s the patient, 
clothing, &c., and the room, are mmilar tf> those recommended 
in the case of small-yiov. 

DipKtll6Pi9,, as regsirds its eaie-ation and pre\ention, h.'is long 
b'^mn the subj<*et c»f mueli diMMis-.ion ami enijuiry. Dr. Thorne 
rhonie, of the Local tlovernmenf IV-ard, sr ieet.ed it as the sub- 
leot of the Milroy lectures in and tlie~,e, whieh have since 

ia*on published, must bo looked njmn a*- the standard authority 
uyiort the subject. Tin* folloning aie the gencr.al ('onclusions the 
Un-turer arrived at;— 

“1. That a di.sease wdiich, judged by the description given of it 
V'V different author.s, i.s not to be <li,stinguislnMl from diyditheria 
a-i met with in the present da\', m'us 1- nown before tlie Ohri.stian 
^*ra, and prevailed in this country at intervals between the 14ih 
and 18tb centnrie.s. 

“2, That during the past twenty years there has been a pro¬ 
gressive increase in the rate of mortality from diphtlieria in 
L'igland and Wale.s. 

in That whilst the diphtlieria mortality remains as heretftfore, 
greater in fiparsely peoyded than in flensely inliabited districts, 
^fteei-ally marked increase of its ineidenee, is in yirogre.^s in the 
gi 'HUt of large amf towuis. The di-,ease is becoming, in 

:>i t a.ore and l.idru one affecting urban yiojmlarions. 
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“1. Tliut ilio steady iucroase in ilie dipUtlicria mortality li.w 
coiiKudoil, ia point of iiiuf/, ivatli Htcady improveiiicixt in n rl 
of Huch sanitary circuni.stancos as water-su|»|iify’, sewerage, aiel 
tirainago. 

'I'hatj alike in the country generally, and 3^1 the grouj; 
large towns, synchronously with the steady iiicreasw) in the r.it - 
of mortality from diphtlieria, tin* death-rates from all causes, fnea 
the group of ‘ zymolic disease^' (inchniing diphtheria), ^nd from 
crxteric fever, imve undergon** <'ontimi"us and imirked diminutio:; 

“6, 'riuit the broad gotdngjr/tl feaniro's of a di.stricfe have not, a -, 
such, any observed iiif!u- le -.- on the <leve!ojnuent and diffuse n 
of diphtJieria. ' 

‘*7. ’fh.O (hmijiiiess of sife, an aspect inxolviiig exposure t<» 
cold \v<’t wind.', ami a '.lO'he i* .-^oil fa\oui’ablo to the retention nl 
wetne.-is .-niil ef orc.ito'; i(fo-.e. tfud -ij■parent)^\ to the fostcria'.; 
and l!»e fatality ot diph' In M.i. 

“ I'liat season iom .1 niarK'><l ml!in nee on the juaiiife.stat ioji, 
and, above .ill, on (In* m.ut.ditv from diphtheria. 13pidemii 
prevalences nf (be ib .t.ise euinmoidy ef)!nnu*U0e iu Hepteinl'ei, 
reacJi tlt(*ir higln-^l point duri'.i; Oi-tober and November, ai I 
then snbsid<‘ slo\\l\ timing lim hdl.iwing months of Decern !*• i 
and Jamnvrv -the ^ni;ilie^( amount of imniaiity being witncssi*-{. 
in the months .May to duly, 

*' 9. That 1 here is some excess ofdipht lievia mortality in females 
as conipau'd with nnih'., am! that it 1 ^ probably <lue, at all periods 
of life, to gn'ater oi>poft uniiv ofcxpuhure of females to infection 

‘‘ 10. 'J’liat agt' has an iniponaiit mtliicnee on the incidence ef 
diphtlu'i'ia ; tin* greatC'.t uumbm* of ca-'cs. actually and rehitividx , 
both hital and mm-lhial. oei urnn;^ at tlie aijes d years to 12 year.s 

“ 11, 'I’hat prevaleiit-es of recognised diphtlieria are commonly 
a.s.sociated in their beginnings, dnrlug tlnir oonlinuaiice, and, 
after their api>,irenl cesNatum, w ith ii large anmuut of ill-dcfined 
throat-illni'sses, and that fatal atta<*hs of diphtheria in untny 
localities get n-gistered as ei'ou[>. laryngiti.s, tte. 

*‘12. That there is nwson to believe that attacks of 80-call cJ 
throat’ exhibit, under certain tavouriug conditions, a 
‘progressive development o\' the i>roperty of infectiveness,' cul¬ 
minating iu a dciiuite sp-‘ctfic type vvliich is indistinguishable 
from true dipKt heria. 

**13,, That diphtheria in the human subject commonly.begins 
as a local ,d:sense, manif.'siing itself at the point to whkli ti»e 
contagion has b<.‘en conveyed aerially' or otherwisej apd that x 
morbid cemdifeioo of the tonsils, such as sore throat, indbother duo 
to faulty* sanitary circumstances, or dependent upon such diseases 
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as scarlatijia, measles, Ssc., ppemfeSS, ii| tht' )>reseiice of ulpliiluTaa, 
stron«;ly !is a pmlisjtosmg ca«s© to attack by that tiisease. 

“ 14. That,,ajmtt froin age s»see|)tibili1y, * school inrtuenc<s’ so 
< ailed toads to foster, didusc, and cuhatice the potouey of 
dijththcria, and this, in |i>art at least, by the aggregation of 
(hiidron sxtlTering from that ‘sore throat’ wJiidi commonly is 
Iirevidciit antecedent to, and comairrontly with, definite dipli 
tl)»*ria. 

“ jr>. That tht'n* is abumlant. evidoneo lo r1h>w that diphtheria 
has often be^^rl con\(*yo;l (hroiiuh tlie itnHiium of milk, and on 
sevr'ral occasions stroni' jn-r^innj'tiofi lias ai-'sen that iufoetivity 
<.f the niWk has been dm* to ,s..no <omlitioii atlecting the cow 
h'*rsctf, 

‘‘ 16, That the iniimat'* i ause of ilipliilM-rla is a micro-organism, 
the (mcilluis diphtli' rdf, cidt i \hoii.',«>1“ v. hidi, dci i\ ( <1 from huimni 
<ii|>htheria incmliram*, wlioii jDocid.-dcd into tlo* row, produce a 
(oiumunicable fli.-ruvc, \v]iicli*is a^-.o'-iated wiih certain definite 
•‘ymptorns, and with the si rrrtion of milk *liurgeu with the same 
^})rcific bacilli. 

“17, That a specific (ommunh'.tbir di-ras" can be produced in 
cats as the result of similar ims nlantov, and (hat, on one occa¬ 
sion at least, the ctmsumptnm by cuts uf 11m milk of <*o\vs* snlToring 
from the disease nderred to iuis b-d to ibr jirodm t.um of ‘cat 
diphtheria.* 

“18. That, with a ^ irw to fhr pn*v. atioii <d’diphtheriii, tlio 
foil«)wir»g poitds skonld rr.-rivr attMiiion; in) tlo* separatiou 
of the sick from the hr.dthy, im lnding tin- control of school 
attendances; (h) tin* applcatiou to ii.lici. d ]ilacri and things of 
measures of tlisinfcrtion and clr.insinL' , {<') tlie u-»e of such milk 
only as has hern bmlerl or othrrwist* rooked; (t/) the. avoidance 
of infection from tl<»m(*'l ic .uiimaU , b ) such • lioiee, of residemco 
iis will .secure dryness and geir*r;il wholrsor^jeness of site and 
surrounding-^, together wnh ample rxptjsure to .'ainlight and fr(30 
inovetaient of air/' 

In the above summary particuhirs are, introduced relating to 
-diphthox^a, which have not been i*rfrrred lo in speaking of other 
infectious diseases, for <;xam}»le, i lie seasonal jirevalcnco of the 
disease', but the conclusions are reproduced in lull, because most 
have a direct bearing on the qm-^tion of prevention. 

The Jterlod of incubation of diphtheria in probably from three 
to five .%ut (sises occur which jioint to its <h veloprncnt 
almost ijtiimbdiately after e,\’posure to the infection, and, on tlie 
other hand, itma^ be prolongerl for even a fortnight. The details 
of preventive “measures to be observed are similar to those rccoiu- 
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mnndod in the oasfi of ,sin:i!]^-pox, particular attention hrinj,' paid 
to the discharges from the tliroat and nose, and als^> tfr th" 
clothing and bedding. 

Children from infeotrd hoii.se-<i innst be kept from sehnol, and 
in rural districr.s those Ihing in \illagos where the disfaM- i- 
j>rovalent, whctlier living in infrcted lioXises or Xiot, ought i - 
remain at homo. On the other luind, if the disease prrvaiN 
generally throiighfHit a drsO-iot, tlx* .schools ouglit to be clo.'^-d 
for a period, .•uni dining tins lime, they should he cleansed and 
disinfected, a. piT'MiiI ion wliicdi m idl ca-^es ought to follow tin 
closure of school^ on accoiuit ,oi‘infoctious disease. 

Measles, • ■ .dn'.uly jKonted out (p HiJi, i.s a dise,ase»wliivd» i-. 
most J'atal in cliildliood and nio»-(‘ ( specially .so among cliililven ot 
thtt poorer cl.ars.'-,. altliougli ijj tln.i rc'jM'ct it is not peeuli.ir 
Tlie iijciih.ation period i . .d-out t u-, Ivi- days, ai-ti it i-, highly in¬ 
fectious from the liist ons- 1. luddre lin- ( haraeleristie rnsli nwikc', 
its appear.'Uice, and heldre iln- ii'itma* of tii" m!^l:^d^ is appareid 
h'or this re'i''on, and, al io hcearne istrenis ur-ually tiegh'ct uK 
jU'CCfUitioii.s to shield otlnTs fia.m allaek, v hen once the dlsca-'' 
make.s its .'ippcaranee in a disi rieiYc^hahly few snseeptible person - 
c.senpe. Isolation of cases on a large sc.ale !'a>, so tar, never been 
jir.ietised, hut the < l<»',u!e *d‘schools in ruial distidets at any rau 
is a wdse ](recalllien io take. M\ idenee ]iolut.s to the Conclusion 
that insanitary surroundings inere.a'-t' the fatality, but it 1ms me 
been ju'oveil that lh('\ imvi'asi tin liabllily to attack. Apar* 
from the usual jU'ciMutions of isolation .and disinfection, no 
.spi'cial j)re\’cnli\e nieasarcs are indicated 

German measles is an atlcction accompanied by a 

rash which rt'soiublcs tiiat of nu'aslcs. although it is quite a 
distinct, disease It isi-aul\ fatal, and it is not highly iufeetiou-. 

Whooping'-coug’h is a dkc.ise from whi(di pfcople of all ago s 
may Mitler. bur n m fi'- more tat.il aruong infants than among 
older chib)It'll and .iduU'^. Its ii^ i.t'ral i>re\ab‘nce, when once k 
appears in a district, is to Ik' attributed to its Jiighly infectioii.s 
charaeter, and to tlu' reckless manner in wdiich children are 
taken about, t'\en to public ]*lacc''. while siillering from it, 
Neither water, milk, nor other foovl seem to be responsible for 
its transuiissien. but it is readily communieated from person to 
person by the air. ami pn bably rhi' tsmtagion may be conveyed 
considerable distances in ihi^ manner, as well as by articles of 
clotliin^, 

Tsolatioa^Bbhi, to be practised, and also disinfection of tin 
expector*|BPanil vomit of patleiits. axd of the sick-room on the 
termiuatioS^ur the illness. The period of incubation is about a 
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forlnii'ht, and the infectious perioij c<Hitinucs throtisjhout the 
at t aokf and until the cbaracteristic cough ceases, whicli may not 
ht' for Uvo xnouths, or even longer. 

Mumps is a non-fatal but highly infections disease, tin* 
of ^'hich is conveyed by the breath of patients, li 
)i!is au incubation iwiriod of about a fortnight, and from three to 
four weeks isolation i.s all that is uet'i'ssary. 

£nt0riC f6VeP (typhoid) is tlio disease par excdleme ot 
insanitary conditions, but that sucli in thomselvcs, without the 
introduction of a specific virus, can give lise to it, is, to say tlu> 
If .ist, improbable. R>gMy polluted water luay lx* consumed for 
long peHods ; house's with every possible dt-fi'ct us regards 
drainage, standing on land buturaU d w it h tilth, and situated in 
rrowded and dirty iicighbourlnxAls. may be occujiied for long 
periods with impunity .so far as thin ilisease is concerned, how- 
ev’or much health may sulTer m other respects; but given the 
introduction of a case of typhoid into a locality where all or any 
‘d‘ these eonditions are present, and it.s •>^)re:id is eertaiu. The 
fact that it is not alwa\.'. possible to tr;ee an outbre-ak to an 
antecedent case, in an i-.olali d lorMlity, wln-re tin* inovcmeuts of 
the people are kti'»\vn, in tin* opinion of some aulliorit ie.s, points 
to the j>robablo origin c/f mu'o of the iliseuse. < in tin- other 
liand, as an argument ULjain.st this, po-.sif*ly a i-asi* .so mild in 
character as not to have been reet^gni-ied may have been im 
ported. Again, until we ani faunii.tr witii tin* conditions upon 
which the development of tin* *. inis depends, judi^ing from what 
wo do know coneerning tie- Ijfd hi>tory of some niieneorganisms, 
and how their growth may be interfered with, while their 
vitality is not destroyed, liv a lew d' lrrees dill'erenoe in tempera¬ 
ture, for example, it is impo^.'.lblt df-ny that lh^^ typhoid germ 
may lie dormant for long periods until circumstances favour its 
renewed vitality. Granting such u jio^rvihility, there need he no 
limit to the interval beiwet-n two or more ouLbre*aks of the* 
disease, consequent upon one oiigitial importathm.* 

It matters little, howev(-r, from tin- point of view of preyen 
tion, which theory is the* correct one, so long as the iniporiant 
fact is remembered that serifuis consequences may result from 
the existence of sanitary defeets. 

Enteric fever differs from the other diseases ■w'c Iiave been 
considering in the fact that the jjotson does not seem to b^- 
carried frqtn one patient to another by m<'ans of the air. Tie* 

* a paper by the author eotitled “An Outbre.ak of Knterlc Fever 
apparently to an antecedent case after an interval of twelve niontlis.’' 

—iSritUh Medical Jmimalt ^pril 2nd, 18U2. 
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groat honrco of (danger li<'S in the bOW6l diS€haPgfeS, hence the 
risk that attends leaking drains and cesspools, and pervious 
wo I Ik, and bence the rettsou why watei*, diri^tly, or indirectly 
through the mediani of a milk-supply, is so frequently tlie cause 
of typhoid being distributed broadcast among a commurnty. 

The points to attend tr), then, in the management of cases, 
are scrilptilous cleanliness and thorough disinfection of the dis- 
cliarges. Nurses, for example, must ho careful, in handling food 
of any description, to m *' that their hands are clean, otherwise 
tho poison limy he conveyed in that, way. No typhoid stools 
should V»e thnovn iino a j>rivy, <»r discharged into a cesspool, 
and, until they liave hcf ii tli.^inlecied jn the mrfhner, recorn- 
raonded in tlx* case* et' >muil pox dihcharges (see p. -24), they 
ought not to he (li.s< lirirLr< d into any dram. *l'he West method of 
getting rid of such disihajgfs in <‘<»unti’y districts is to bury 
them (iift{?r flisitiihciimi) a goftd <l« j(tli m the ground, at a site 
far reiiKtved from any water-supply. 

Thes(; precautions must Vie <onfinui‘<l until convalescence is 
establisViCid, and t])e stofds h.a\ e anujired tlu ir natural appearance. 

From what lias been >. 101 , it will he undersf^iod that in all 
outbreaks of typlnu.l tin* exi.^tence t.if tintecediuit cases ought to 
be enquired into. I'he .sanitary conditituis .sliould be carefully 
investigated, in ndation to the lionse, its surroundings, and its 
w^uter-sapply. It is important to asiertain, in the. absence of 
any local causi' to which the origin may without doubt be 
attributed, wlndlnu* tlx* patients liave prexiously been in any 
locality wliero cases have occurred, and in foniiing an opinion 
regarding t,hi.s, one must be guitled by the period of incubation, 
wdiich varit's from two or three days up to throe or perhaps four 
waH'ks, although the u.s\ial period is from twelve to fourteen days. 
Lastly, the milk-supply must he enquired into. This may 
in\olve a considiuablt* uinount of tmuhle, for if it does not come 
direct from a dairy-farm, it has to be traced from thcnco through 
the milk-seller, and all the po.ssibh' risk.s to which it may have 
been exposed d\iving storage and distribution, and the existence 
of other cases tluii may be connected with it, must carefully be 
noted.* 

Typhus Fever.— T he ]irominent features of thk disease are 
(1) ita associatitin witli dirt, jiuveny, and distress, and (2) the 
ease with w'hich it may be prevented by •cleanliness and venti¬ 
lation. - 

* See p. 4 for of improx-ed sanitary conditions on the d^th-rata 

frtitn enteric fever ; also ** Ninth Report of theiiMedical 0£5cer,df'the Privy 
v'tiuiicil,” IhtiO." 

c 
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The contagion, although^ very virulent iu dose pntximity to 
ti.e patient, soou loses its virnleifco when (Uspersed in the 
aiTiiosphere, For thU I’eason, in mlcUtion to isolatiun, f|uai- 
a?)tine, and disiufedtion, the n»,'cessity for free ventilation of the 
side room which applies to all infectious cases is more tlutu ev('r 
imlicated, anti hence it is that tlie iinpruvod condition of dwdl- 
nigs has practically abolished the <list'{ise from the category of 
JiingHsh epidemics. It is true that cases do occur in cleanly 
\v<'l 1-to-do households, but never, prc^buhly, except from direct 
eonlaot with a previous cUv^e. Fi em analogy, wo may coiidmlo 
tliat typhus fever is the outcome of the introduction into the 
system erf a specific g('nn, but e,\])(‘iienee shows that insanitary 
eonditions must co-exist, altliough, probably, in themselves they 
cannot give rise to the disea e, 

Tlu' period of incuhation is by no means di fined, and is pro¬ 
bably dependent u})on the aniounl of coneentratitm of the, poison, 
ibvelve days is perhajis tlie usual duration, although, possihly, it 
may bo as short as a tew liours, or as long as three weeks. The 
1evervnnsit-seour.se usually in aho\it a forlniglit. Infection is 
given orf by the hncith, by exhalation from the body, and pos- 
i^ihly by the exereta. 

ilemerabering wliat pn-xantive niea'-aires haw hem recom¬ 
mended in other infectious di‘^-»a-'‘s, tJio'e apjibeahle in this 
<lisease will 1 h* apparent troru tin* above de ei ipi ion, luit tjn* all- 
important eonsiderstioiis aie deanbness ami fresh air. 

Relapsing- fever elovely re enihP s t\phus as regards' its 
causation and jirevention, ami ma infreipieiit ly I'Oth <liseases 
occur simultaTjeously, It is not (»}tf n im i with in Ibigland, hut 
in Scotland, and still moie )n Irel.uuh epidemics are Jestt in- 


fnapjont. 

Diarrhoea is a syiupi'iui ^\hich m ••,,iiipanies a variety of 
ailments, but th(3 name is aKo u-^ed to d»‘sigiiatc; an atfection, 


which, from its frequent oeeuiienfc in epitleniic ff)nn, is classed 
among the zynuttie di-^cahes. 'I'iiis <lis(-ase, wliich is so fatal 
among young children, occurs during the sumnnu* and autumn, 
and, to whatever cause, its origin may be attributed, its pre- 


Vaicno& li#:.undoubtedly go)vn‘i‘ne(l by teinfXirature ; it ahso would 


ap|tear‘that those districts, in wliiclj .■sanitary observance.s receive 
least ^tention, suffer In recent years, since sanitation 

has com©' more to the fi'iruit, the diarrhcea d(%'ith-rate has greatly 
fallen, f^jup douV>t a still further reduetkm may be ell’ected by 
continued to improve tlu* dwellings and snrroimdingH of 
tlie poor. . -Xt hks been t^ly .said, that one of the best tests of 
the sanitary^Stat© of a district is its infant death-rate, first, 


a 
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l.(‘(:ius(' tlif‘ stiilisticH, calculate*! upon tlic births, arf> 

not ib pcadent upon what may be a mistaken estimat(‘ of tl -* 
population, and secondly, becyiuse infants are, as a rub', moro 
Mi'.ceptible to disease-s that s]>ccially arise from insanitary s'«r- 
rounaings. 

Et rests with Sanitary Authorities to see that children an' 
wholesomely lionsrd, but as jtredisjjosio^ caust*s. ijjuorancc and 
neglect on the ]>arl of pan-ids hav*- also to be dt'alt with. If by 
some process it eould sinUh nl> b'- made apparent to mother- 
(hat milk is food upnn wliidi children e.ui live and thrive, and 
that fresh air, w.irmdi, iind eli anline^s are essentnd to chiM lif-, 
at. onti stroke tlion.-Mud'. of Ine.', niieiit be .-.avcd. This^ cannot, 
suthbmly he hnxighi ;jhoid, but, may if not be aeliieved gradually 
througli edu<'a,(ioj) not. by ad'bm^ to the already congested 
oondition of th ■ edueational s(:vndjird, hut by substituting fu- 
some of the moie lamA .^ub|eets ol the jtresent school curriculum, 
a hr.'iueli of ins! niei ion m pupular hyen ne ^ Would not tin- 
time, wdii’ii the mim(',^o| tlo' ii^iiiL: .generation are most sm 
(eptihle to (lemoic-t rat i ve iu -t ru.*i i.m. be mor(‘ protitably and 
agreeably spent n> ;ir<(uii iiig a kutiwedge <d'ihe elementary hiws 
of h(!iiHh, eonrerniti.; winch, tit ])r‘e-en(, pe<.»}de are allowed to 
grow up ill eomj'lete ignor im-e'I'he praet ice of mothers going 
to work and leaving ilu ir eliihlren to t})c eure of others, eaniiofy 
conduce to their wellare, and it has ijet-n suggested that the 
legislature might ste[i in arid make it loiiipulsory for the mother 
to ri'inain at honn- with her ehild for a sjiecilied time after its 
birth : whi'lher sncli a coui .se !.•> fe.nihle—there is no doubt about 
its being desinible --lUliei s mn -t <Iet<'rmi:io. 

Cholera, "hieh is rarely absent in some parts of India, and 
which has oeeuria d in ejtulemic form in this country on four 
occasions since ^the last being in ISGo-tJ Avhen 5,»54S deaths 
xvere attributed t" it in l.ondiiii, urnl 1 l,fi78 in England), is 
a disease w liieh is umioubt.allv associated with insanitarv sur- 
roundings. It n’sembles eutt rie fe\er in the manner in wdiieh 
it is propagated, the discharges from jritients being, in all proha 
hility, alone respou-^ible, ami tin- chief mode of origin is through 
speciiieally eontaminaicd watt-r or toed. 

Granting, then, that a di-irict is suj»plied with water from 
ii pure source, thfu it is not liable t<* imllution, either during 
storage or distribution, and jimvidi-d the dw'ellings are in every 
ri'spect wholesome from a sanitary }X)iut of view-, an imported 
ease of cholera need not give l isi- to any' undue alarm, provided 
t-vory precaution ns regards disinfect‘op, A-c., as laid down in tho 
case of enteric fe’f'cr, is observed. * 

« 
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Tho following metnoranclu^i, Uated August 

wliieh has l*e«n fi*atjied by Sir K. Tiiorue Thonif, lata jSltHlu'.il 
OflictT to the Loc’al GovertmieDt Hoard, is given in e^:iemo, as 
It indicates &o clearly the risks attending the disease, and tlm 
jjrecautionary tneasnros tliat are necessary: — 

1. The Order of tlio Ijocal (ioverniueuL Hoard of July lith, 
liSDO, now' in force, gives eertain special pow'ors to port aj>d 
riparian Sanitary Aullioriti«'.s, enahhng tlx'tn to deal with any 
eases of cholera brought into ilxor di-itricLs, so as to prevent, ii'. 
far as possible, the spread of di.sxa-^e iu(o ti\e oonutry. But it i.n 
to be rejnembered tliat cases tif choirruii' inf’e<’tL<»n differ w'idely 


in severity, and tliat pet'^onv sulleriag mily sliglitly from tlir 
ili.sea.se, or incubating u, ,ire liki ly t-» bt' landed at English 
seaboard and riparian towns, and to make their w'ay to inland 
j'la«'f.s, Tlii.S has. in fact, oi .airrod in tonnoi- cpidrliiie.s. 

“ Former exp'nmci ofcljohra in linukind just itii-s a belief 
tliat the prc.sence nf inipm'i.sl ca-ifs ot’ Hh- disaasi' at various 
sfnHs in the country will ma be lapaltl'' <-!' rau'.ing ruuali injury 
to the population, if tlie jilaer • n-rci v ing tlia inl'-iJ ion ha ve had 
the advantage of proj»ei- suiit.uy .ld^nlnl^[IM! mn; and, in onler 
that ail local popiilali'm'. m.i'. make (la i; < jj'drlrnr.'a.^ eHi'Ctive 
as they can, it will in* wall lor tlM-m (<i h.ot I'gard to tlio 
]in’*.enfc state of know ledge ronei iaing ilie oaidc in which 
epidemics ofcliohua fa.t h a.'.t in thi-^ fi.iintiv i us' jtroduced. 


Cholera in England slmw'^ iisfll'so little eoidtigioUR, in 


the sense in which suiali pii\ .and sc.iilstiua arc commonly called 


eoiitagious, that, if rc:ivi,oabIc i .ijc be (akmi ^vll^>re it is pnjseiit, 


there is ulmo.st no risk that, the ili^c.tsc will spreiul to pcr.sona 
w’iio nurse and otherwis'- attend <ios'l\ oii tdie sick. But 


eliolera has a eerlain peculiar infectivi in > of its own, which, 
v’fiere local cotulihaux os',/.-/, can operate vvitli terrible, forco, ami 
at considerable distan<-f'.s from tin sick. It i.s .cliaracterislic of 


cholera (and a.s mucli so of sbg]»t eii'.e^ where dlarrlum is the 
oiily syTOploin, as of the di.,eu^n in its more developed ami 
alarming forms), that the Vialt> r.'i tn!n<'h the patient discha)(/e.i 
from hi^ giomach and f/onris an- iii/hctiiy'. Probably, undci 
ordinary circumstances, the patient ha^ no power of infecting 
other pci-sons except by means of these iliscliarges ; nor any 
power of infecting even by them, except in so far as 
matters are enabled to tiiint tin? food, water, or air which pcojde 
eonsume;' Thus, when a ca.se of cliolera i.s imj*orted into any 
placi‘, the disease is not Ijkely to spread uoic.s.s in [iroportion a,^ 
it rimls loctHly' open to it, certain facilities for spreading by 
indirect infec^tion. j 



j JLU-'iirvL s.wriAiiu.v. 


“ 4. Ill (irder lightly to s^pprcciatc! what those facilities must 
the following conditioTiH have to be borne ill mind—hr.',t, 
that any oholeraic disehartre, cast without previous tliorou^^li 
tlisiufection into any c<'s‘*pooi or drain, or other dej,)Ository or 
conduit for filth, is able to infrct the excreineiiUil matters with 
which it there and probably, tiiore or less, the eftluvia 

which those matters ev<)lv<*; .seciauliy, that the inhictive power 
<»f choleraic disrhaij^cs ifiiut h* -; to ANhatover bedding, clotiiing, 
towels, and like tlunifs ban* 1»<‘(u imbued with them, aiid 
renders these ililm:'-, u not thoroughly disinfcctud, cftjmbh' of 
Hprpiiding ih<- disoa-^e in |.|:i* ■' to which they are sent for wash¬ 
ing or other purjtosf'.. , llurdly, (hat if, by Icakagij or’soakai^e 
from cesspools or ilrams, or rbrougb reeldoss casting out of slops 
and wash'\\ater, any taint {ImvMvir sintill) of the infecti\o 
Tniiteri.al gets aei'ess to wells ni- otln r .s<»mees of drinking water, 
it imparts to enormou-. \oiuim s of water the. j'ower of propagat¬ 
ing (he disetiso. Win n ,{vn- regard is liad to these possibilities 
<if tiirect inii'ctiori, tlicre v\jll he no <litlleulty in understanding 
that even a singh* case ot ^ lioli ra, peiliap'. of the slightest <lcgre<*, 
and perhap.s tjuito nnsuspeoted in his neiglihourhood, may, {f 
local circu tnsiiUiCf'ft ro.itju'rntc. exeu a terribly infective power on 
considerabh' m.isses of populadon 

“5, '.rio' dangers \^iii‘‘h ii i\e to be gnardefl against us favour¬ 
ing the sjU’ead of eholera infection aie particularly two. l^irst, 
and above all, tiiere is llu'danger oi water supplies which are 
in anv (even the slightest') degree fainted hv house refuse or 
other like kinds o!' iilth . as where there is outflow, leakage or 
filtration from se%vers, house drtiins, privies, cesspools, foul 
dilelie.s, or the like, into spiings, streams, wells, or reservoir.^, 
from wiiieh the supph of water is drawn, or into tho soil in 
which the wells are situate ; a dangt'r which may exist on a 
small scale ^bui pi rtiaps ott«'n r<‘p<-au'd iu the same district) at 
the pump or dip-well of a private house, or, on a large dr even 
vast scale, in tin- ease of ]>ubln' water works. And secoudl}', 
there is tin* danger of bn arinng air whieh is foul w*ithefiiu\ia 
from the Siune soutvo of nnpnnty. 

“ fjl. Information a'J to tin- high tlegree in t^hich those two 
dangers ad’eet the public health iu ordinary limes, and ^ to the 
special importance w‘iieh ait n le s to them at times wln^n any 
diarrheeal infection is likely to be intiWuced, has now for so 
many yeatv^ been beforo the public, tliat the improved systems 
of refuse reinovaj and water sup'ply. by which those dangers are 
pt ruiauently obtmwl for large popuhUions^and al^o the minor 
met iiral improTements by which septivate households are secured 
vagaiust them, hught long ago to have come into universal use. 
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“ So far, howevor, aa tb)$'wiser courM* has not boon adoplod in 
any sanitary district, security inus^, as far as praoticublo, b*- 
suught in TOCftsures of >i temporary and j)alUaliv^ kind, (n) 
Immediate and searclun^ examination of sourix*s and conduits 
of water jlsupply should be made in all cases where drinkin;:: 
wuUT is ia any degree open to tlni suspici«m of impurity, and 
t}<e water, lioth fr<»m private and ]>ublic sources, should be 
examined. Where polhitioti is disotoered, merything practi- 
cable should be done to prevt-nt, ihe pollution from continuing, 
or, if this object cannot !*«• obtaim-d. to pKoent the water from 
b(‘ing drunk. Ci.sterns ^iumld be eleamsl, and anv counectituis 
of wa.sta-pipe.s witii drains .s]j"uld b'‘ severed. (/>) Rinmltane 
ously, there should be imtindiate thoroiigli removal of every 
s<*rt of house refuse and (Udier tihii winch lias accumulated in 
m glccted places , futurf aei unmlat ions of tJu- same sort should 
b*' prevented ; attentiou .sleadd be given to ail defeet't of house- 
Firains and sinks ihnuigh wbieli olVMisi\e smells cun reach 
Iiousoh; tliorougli washing and lime-wa'^hing of uncleanly 
premises, especially of such us uie densely occupied, should bo 
j'racti,sed again and agairi. * 

“7. Jt may fairly be believed tliat. in com-,ldcrab)c j^urbs of 
the country, conditions favourable to the ^.ju'ead of ckoleva are 
now less abundant tiiun at any fonuer pme; and in tliis i;oii- 
nection, the grutifying fact ile.-a rves to bo r< i/>rded tii,at during 
leccnt years, entcrii- fever, tie- (ii -e;(,c vs Inch in iK fnel.hods of 
<’xtcnsion bcar^ the m areht re.-.emb]:ince to e)nde!u, has contium 
• tusly and notably declined in Knglaml, but it is certain that 
in many places sucli eijuditious aii- j iis'-iit a.s wmdd, if chohou 
were introduc'd, assist in ihe sprcail of that disiaise. It ia to b<* 
hop<*d that ill all thesf' (he local sumtary autliorities will 

at once do cverytliing tlmt eun be doiu> to]>ut their districts into 
u wholesome stab-. Measure-, of deatiJiness taken beforehand 
arc ofiHiar more iinportama for the protection of u dinlrict against 
eholem than removal or di.-.iiihalion of filth after the disease has 
actually made its tipjaairam e. 

“8^ It, is important for the publie very ilisfinctly to remem- 
her, thht pains taken anil costs incuired for the purjioses to 
w'hich,, this memorandum refers cannor in any event he regardetl 
as ' The local conditions which would enabb cholera, if 

imported,,to spread its infection in lids country, arc conditions 
wlitch, day hr day, in the absenci' of cholera, foster and spretid 
other dl^ases W'hich are never absent from the country, 

and are In long rup far more destructive than cholera. 
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ill n(‘<‘ tin* s;iJii(Ary iiupi'ovfsuiei^fcH which vroiild justify a sense of 
>-*(uiity aj'ainsfe any iipjjreJjcn<k‘d importation of cholera wouKi 
to their extent, thovif?h cholera should never reappear in En:^- 
;aufj, giver ample remunerative results in the prevention of other 
li.scaaes.^ ,* 

An yellow fever and malarial fevers do not occur iu tim 

eountry, their uattire :uui ]ire\(>ution need not he considered. 

Erysipelas, puerperal fever, aiid what is popularly knoMn 
<*S blood-poisoning* ‘‘re :di disrjisf'K lM‘]onging to the inf{‘<.iion > 
<dass, and each, iio o\\«<s ijs (»ri^in to speioific n]iicr()-or;,'aii- 

isins, whieli ^'ain adiiii> ^n-ii tin- l)(*dy eitlior by means of nurtb' 
abrasions i»r wounds, <‘r fi\ ! with smin* uhsorlxoiit. f 

jthus ltni;j; III-**!! fi ifiit} }mt'rp*‘ral fevnr, which, a‘' I'^i 

iiuiiie jni)ili*'s, i,- n ‘ tu lyun; in \vf)rtK‘n, is lik< ly to 

i*'‘sidt. ii'f'in I !" till' injti tnni <>l .'■iMrh’t fc.vf'r, hut n’c nr, 

perifiicf* trtiiis Tn i)i»’ i-ini-1 ii^n-ii ihjit the tv.o d},seits<-' 'in* 
(iislinet, :ind l\jn‘'in wiuu. n niiiy stiller from th(‘ hiitrr 

witInuit. show in^ iiny .o> , of 1 1,*' ionnoi- 

As these di-fn-o'. mi i.n i d "Witii dirt and in.sajiitarT <'on- 

<hti(Ots opiicr.ill}, till'll ]'i' \i'ji'!tiii (Mil only he iiecomplishe'l by 
ear'dtil atti-iition (o li, onii 11 i-.n .md clo.inhni'ss in till their dt'iuii'.. 

Hydrophobia i-' ’fo t •im .ij.jlu'd to that fatal adixjtion ill 
Tnau whieh nsnii*- lioni t'o inin-ui.ition ^»f the poison of tin* 
<Ii.sea.sii kimwii ;i ^ rabios m do/^ and oflier aniiitais. Till 
reeently, w hen on-r I).e^!!u■^ li.,ii undoubledly gained udniis.-'ion 
into iho sy.^leni, draih was loi.L< i| opon as the only termination, 
t h recent }eius. )i<i»\ cr^ (iwun; u, (hr hilumns of Pasteur, . 1 . 

has III t n IoimkI m ifo sl,.,p(. of altcnuated cultivati(>n 
• >( tie* virus, will, h, m hon inis-nhvti'd into a person who has been 
bitten iiv a r:il))(i lii'j h.i\i the 1 I’l ei rd’ greatly diminishing the 
risk o! deiiili, i-.pei'i-ilis if ll.t* ‘ \ ae, mat ion ” is jierformed sotni 
alter the aveuieiit A -.t r.e.s ot' \ aceinatioiis are nccesstirv, 
highly aiti tiuati d \ ,i,.. b. iiii: a-ed «t lit d , the virulenoU of t he 
niatcnul la ing i^raile ii 1 \ iiii rea'ed \^nll < aeh successive eji* i'. 
Eition> tjntd at Ja^t the a tn'd pi(!'>on imelf (obtained from the 
spinal cord ot a i.iImi .in'!:,;iii is mirodtictak Tho clScacv of 
this treatment hu'^ 1 o'n imesiidnt d, but earofiil entjuirv has 
■hoW'n that the iiniriabTx tun). 3i> dcopliobia, tirhieh, in tin* 
ih.sence of treadnen:. :m mmt;, to lb pu* cent of all persons 
i'itten by rabid aiimiab. is reduced by treatment to 1*36 percent * 

Sec Bc^iort hy Sp*, ial t\Miu(uitce uppvir.ted by the Lo«d GovcrntnL iit 
'•'Ot J to mtjuire into „ I'ii.'-teurV treutrm'Rt of Jlvdroiihobia, nresented ni 
sv Iv Dr. Victor Hordeyto ^e^Cominiti.c; 

1 iiir I'p^lP oiogijul SoLU'ty s rransaetions, ISjjvS-d, 
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By lauzzliug all dogs for a Bttf0lcit?nt iougih of tino* tlu' 
c oufj no doubt bo stamped ont^ 4^ lias been demonstrutrd m 
<t{1u‘r countries, xhtj partial imiaasUng even, as adoptoii iVotn 
t iiiie to time in England* has invariably had the efi^t of dimiuish- 
\:)i the prevalence of the disease, but .sontimont has bt'i'n 
.'i!lowed to interfere with its being enforced generally, 

Tht> period of incubation of hydrophobia is very variable; in 
■v«nnv^ cases the disease manifests itself as <'arly as one wiwk aft,< r 
’1 k' introduction of tlie poison, but this is rare, six weeks being 
tiie usual interval, aithongli it inny be prolonged even to two 
years. 

Tuberculosis imist now lr<> IboKfd upon us an infections 
<lis<iaso from the fact of its |«ro\cd eoiinectioii M'itlj a specitio 
organism. Heredity umbniiltit'dly pla\ s an important part in 
The production of tbis us ^\ell us tjf oilier dneasi's, by the traiis- 
mission of a constitutional preuliarity fav oiir.'d^lo to tlui dcvclop- 
iiO'nt of the germs when iliey ;ir(" introdueial into the .system. 

'I’ln^ lung.s are lie- oiguns nio-l, fretpienlly ullcctcd, and 
phthisis or consumption IS I'c^fionriiiilt ibr more fban ti0,U00 
batlis annually in Ihe B’mted Kingdom, nr- 11 out of every 
lOt). Hut tills by no iin an-. r<-pi-e ^enl'. the sum total, for them 
rin* other tubevciibu' ufleeUons that also rimiriluite largely to 
t'le <leath-roll. .Miiiougb for some (im>‘ pp-vioosly it had been 
I'pectcd that con.snriiptloll uu'- e.msfi ),\ a, nn'ero organi.sm, it 
was not until that Ki^eh [-.iiiii-hM! tin- results of liis 

researches which islabhsbftl tli*- psi-a ati* nature of f.he. dist^ane. 

Since then iudi'jfndent Ir^tiuMjny Im , jtreivrd tin? aciairtniy 
of his conclusion-', and now no onf donii!', tbuf tubercular 
dift^'inse is associate*! with tlje intrndiii (em into the body fif 
.'tn extremely ininuU* lo.lsliap-d ir'-un ■ ,di*‘d tlie. tubepclc 
bacillus. As may be iinaL'itied, ._f> .i» /•■'-ults were anticilititcal 
!: !iu the discovery ; it. WU'. iiujtcd that it "'mild prove to be tii<i 
Jir>t step towanls finding tin- .^pc itie for a 'l)->ea^e. wliich hitherto 
bad been looked ttpon as ineurabb-, ’nut. ala-,. tld'Ho expectation-, 
’■avo no4.ns yet been fultiiied. -m- ailed remedies ]ia\e 

b'on advocated from time to turn'. Imi upon trial all have be* a 
tK’,carded as 'worthle’%s. 'flic imiTt remarkabio of th*‘.so, lor 
^0)ich Koch himself was respoiuible, \.as jii.-ob; public in |cb!t, 
atid created even a greutt.-r sen-nation than tin; discovery of fbe 
’'frilluA Unfortunately owing lO the publicity given to 

this .suppose^ specific, ;ind tlic exaggerated accounts of its valtu- 
p iblished irt lay press, combitied with the se^'cey wliich wa ; 
.? lirst observed cbncernitjg the nature of tlie renu ly, thuusaml ^ 
'A> had rec^htJiJ^ themselves to the fact that lii<;y were suu';'- 
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iii^' fioiii a fatal w<*re iadticed, to Uopo that a cun* had 

at lust Ixion a^hoi^e that Moop to be crut^lly 

siiatiered*^. ' 

H in woil^nowtt that the treatment consists of repeat*' ! 
inoculations with a fluid Kpecially prepared from cultivations 
of the tuborclo baeillus ; the details, however, need not hf?re I- - 
discassed. Suflic** it lo sa\, that an ( .xtended trial of the renn dy 
lias led t*o its bciuL: dis,'ur(lo(l us a niea»».s of treatment. 

It may he that .'•.ohm *tll(i*n1 pr-fventive against tuberonl.ir 
disfUiKC will nltiiji,i(« !y be ('it-d, but, in the meantnue, 

previous faibires m tliis <bre, n-.n nnjvf not hr* allow'cd to detr.o'^ 
from tlie \;diie of Kotij'. <.iigiiiul diheovjTy, ThiU'Ugli it \ve 
have not orii\ b* en en.ililcil to a! ! i\e at the important fu<’t 
alrefuly ndiried lu (p ]>7), f>l tie- siuiilurity between tubercular 
diseases in .■inini.wK .oul in u .'in. )miI il bus also paved the va\ 
for iiutre eflii leiit i.ti p< 1 < (uken t() limit the risk of tin- 
disease beini,' eon\i'}< 'l fr'MJi oi.t pci ,on to unother by means of 
iidVetioi). 'I he lui t th it i!..- ..m iiii- ai' ^oiisumption are found in 
the uir of ro*>n»v o* riij.j.-d b\ eiin ,tnii[-ti\<■ patient's, indicates the 
risk tliat others him a( :i;i\ T.ife fle-vc u lio are susceptible to 
the dis(‘use- in tuiiipxnt:; ilic sinic i.iom, and points to tiie 
necessity for ju cc.nii ion - b* miij: taK* n in tlic sha]»e of free, venti¬ 
lation anti the tiisiiih i ••!' ihe put tun wliii h is charged wiih 
the ^ irus of i he disease 

As in the ease oi' otliei sp* 'if'e diMMxc.s tlioi'o aro many pre¬ 
disposing eaust s ol' I lui-e!iipiM>n, the iiiesr important of which 
are dain]>ues,‘' of l^)c;^llt^, uamp ami i!l-\entilaicd how8e%'over¬ 
crowding in houses ami I'.uiom s, and eertain occupations^ more 
espeoiuliy timse fliat are attended v itli the inhalation of irri¬ 
tating dust. 

The tliscovery that danipucss of SOU predi.sposes to Con¬ 
sumption and other tubereular alleidioiis was at iirst accidental, 
and aros»^ out of tlie empurv already referred to, which was con¬ 
ducted hy r>r. Ihultanan. as t<i tlie etfect that general sanitary 
improvements m cettaiu towns had had on the death';l|^tes from 
diseases which are Known to be influenced by insanitary con¬ 
ditions. The cmiuirv e.\tended over a period of twenty years, 
in sume cases longer. The tabh' given on p, 4 is compiled 
frtun JDri Buchanan’s repot t. and columns 4 and 5 have reference 
to thif^ question as regtirds phthisis. It w*ili be seen that in 
nineteen'instances out of tlic twcut} four more or less drying of 
the surface had fediowtH:! the construction of sewers, end of these 
in no fewer'.than siiiteen instances, the mortality from eon 
6 umj>tien sho'^i^d n mluction varying from 40 to^I per cent, 
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tbf average bciug*-about SS., Xbis b'*! to a further ent]uiry on 
a ooiapreheiisive Jbeibg miiiutoi the following year 
into the inijiuonoo of of soil on eousuutptiou, and the 

following ftto the'general conclusionB resulting ^fiora it, based 
upon the ^years^ returns :— 


“ 1. Within tho counties of Surrey, Keiit and Sussex there 
i<, broadly speaking, less plithisis among populations living on 
jH-rvious soils than among p<ipulatioub living on impervious 
soils. 

“3. Within tho .same counties ilioro is loss phthisis among 
pojmlationa living on high-lying pi rvoois soils, than among jH>pU' 
huious fiving on iow-lving^ prrviiiii'. sod'.. 

‘*3. Within tho samo count,ns tinio is Irs.s phtldbis among 
Itopulatiou-S living on sloping iMiprr\ lous soil's, than among popu¬ 
lations living on Hat impni'\ious soil-., 

** 4. The connection hctwc< u soil and {jliihisi.s has been’estab¬ 
lished in this en<]uiry - 


“ (<») By the existt in-o (»f gmi i.il .'igj'iinenl iri phthisis nior- 
t.ility between district.-) iliai h.’.so oi>ii.inoa gcologii al and topo¬ 
graphical feature.s, of a natun- to atl'-t f th.^ water-liohlmg nuuhty 
of the soil. 

"(i) By the existence of gout-ral dn-'.igrcmu rd Ictw een districts 
that nr© ditferentlv eireuin-'taneul m t< >.Mrd of such features; 
and,, 

By the di.scovery of jusuty r< gid.ir ^ oio'oinitancy in the 
ljUClU|ftionS c>f the two < tuiditions, iinin mni.h [dithisis with 
much wetueSH of soil to litlh- phlhi'iS-. with little wetness of soil. 


*‘But the couneclion between wet ;,()d and plit}iisi.s cam© out 
last year in auolh<*r v ay, ^\lin‘h imi.-.t hen; he recalled— 

“(^^) By the observation that ]>ht lii.-)i:^ hadheen greatly reduced 
in towns where th*; water id the. soil hiul he*eu arfciliciHlly 
remoried, and that it hud not been reduced 'in other town,. 

where soil had not been (lrie(l. 

^ ' 

**5, Th^ whole of the foregoing conclu.sions combine into one— 
whidlh^iaiil^ jiow lie aHirmed generally, and not only of particular 
distridtlSrW^kri v?eine8s of soil ia a cause of jJUhisis to the popular 

circumstance can be detected, after careful 
cr>nsidei^tnp^r the materials accumulated during this year, 
ili.it O^ any large scale with the greater or leas preva- 

it nee of the one condition of soil. . 
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“7. Ill tlii.s 3 'ear’s ciwjuiry, and in last >T'ar’« also, single ap- 
f/ar<!iifc oxcoptinns to ge^jrat lavr |iayd bet?ti detected. Tiiey 
are probabljT ptr dba^srvation, but are 

indicatioiii*l<jf 8d^ne other Jaw in the b^lj^rotilhdtiikt'iw’e are not 
yet ablo'^^^nmottn’ee/* ’ ” 

The oondusions exactly correspond with tho# titrived at by 
Dr, ^owditeh of Boston, U.S.A., upon very thorough investiga¬ 
tion into one of tlio eaupes of ciiiisumption in Mnt^clmset t v, 
whloh is noticed in a report by tbe Uegistriir-GOBt'rjlil.for Sco- 
Jaiid wrUten at th<‘ end ui' 18')7, in Avhich he refers to tlie 
mortality from cons’iiiiptirdi \>\ tin; eight principal towns of 
Scotland as f^Jlln^vs “'j'akuiy a live \«‘ars‘ averagtl (lS5f to 
inclnsivo), ii is fbund tli.jt '-.uj>po><irjg all tliese towns are brouelit 
to tm iinifoi'jii popnl/dio.) of jXTsons, there died annually 

from couisninptinn ‘Jufl pei ojis ill J.< irli, L’Os in Kdmbtirgh^ r*i<i 
in B<?rth^ .'b'J'J ill Al.ei’ti. t II. jn oi Dundi -', jn Taisley, »51'H 
in Glasgow, and 'l(*b m (lr<’f*no. 1,. '1 io- fu v i',. that if each to\N n 

liad boon arraugi'd in" i lie mdir ol ••'•uiparativn dryness of its 
site, they wouM <dijio i ba\< airan^t*,! tlieinseiv'cs in theabo^e 
position-—Leitb .-uni 1‘Minbiugii the ino-it tree Irom consumption, 
and also having the dri.-si (lla-gow ami Greenock lie* 

mo.st ravaged b> Ih.'i! iIim-.isi', :nid lw\<'’.d ;i)l (‘r>m])arisOflsituated 
on the dampest sit* s 

It is wcoflless to [loiiM out ;Ii.n the abovt; concli^iohs aiv of 
vitalimportunee when eon^ithred m i‘d.iiiou to the exist-oibe of 
weirs on rivers, espi eialiy in f!,u distu'ets, as through tUum the 
subsoil water (see ]> l it is maini.lined ni a height nj|r the 
surface, to tlie detriment of ilie iidi.d itanis of towns ai|U»tcd iii 
the vallev of tin* waier-eonr* 

The cMcel, of overcrowding', an exciting cause of cim- 
smnption, is well .shown bv tin v.iuous tables in the iutljpduetory 
chapter, but parlirul,irl\ by th<* fltrnies in <*oltiuiii4 in til© table 
on pag*^ lb 

Airray and prison staiisia < ako alford valuable ©vldohce on 
this,point, as by .>1 them a eomp.inson can I® drawn 

between the mortalnv ium»ng larg-* booties ef meu/similft^ly fed 
and clothed, but bouse<i umler dilferent conditldnih*' F<»r 
example., m one I'vison in N'ienna, “ wliich Was ' Vi^y* badly 
ventij^j^#” the deatln^ from t'on''Umption amounted i^i‘4 per 
] ,000, fclie years i Sd}-17. t )ii the other U. wel I- 

veutilaited pW*lC)li m the same town, (hiring th© ^©l^j||850-54, 
cbo deathsfi^^mittMs disease amounted to 7*0 per 

“ Parkes, edded by J. L. Kbfteiry'DlS'i):!' 



lN!’i:rTk>N AM* iU*N. 


w 



Tn a report to Boari by Dr. Huirv unfl 

Mr. Goraott^SM^ 'is' given to ih« 

* ilect of pti tbe jeatb'tatos fi^in limg tlisea^oK, 

jnctaUing aitid also from diarrfeijea,^ 

The e,fet of OOGH^patioH on tho death-rate fVoni 6ousumi>tK>ti 
is shov^.itlh the table on jmge 6. Thoso^Oceupations in whirU 
hjuj particle^ of slmrp angular dust are mhaled are highly in 
luriotis^ .nrhoreas equally dusty oreup!iti<*ns, attendcKl with tint 
itihalatton of smooth jMirth'lrs, suoli uh coal dust, are far less «o. 
'i'his, prohiibly, arises from injury te the hnig tissue by tie* 
sharp particles leading to a cliioiiic ijitlammatory eoudition 
wliioh pro^Jisposes to tlie n’cejition f)f tlie virus', whereas no such 
injury arises from the inli.-daiiun ufstiioodi dust. 

The dangers arising from tli-* t-onHumption of tuberculous 
m'-at and milk will be dealt \v«th in ihc <lu4iter devoted to 
uinfholesoiue food. 


ITroin what ha.s bt'en sal<l t'ouri'ruing the nature of c^on- 
tho prcvfuktlve prveaufmns ko be (discrved will he 
ajq>:U'cat| they need jnjt iljet'fifirc ]>e goin^ into. Tho safety 
• t others will best be seeui'cil hy flv free vetii iliitiori of room.s', 
and by forbidding healt hy jcr'- itrii to fx'cupy (,hc saiiu* bedroom 
as tho patient. The. gri'nle.-it e.ire shoiiid be «»bs(‘rv<*d in dtsaiiug 
with the Sputum ; it ought eithei to be (hsmlretf'd with solution 
.d perchlorido ot nif'rotiry, <;r a 10 ju r e< M( soiatiou of carbolic 
•e iti, or^,,hotter still, rags may be ire* |y ii-vfil, and iinniCiitatoly 
iuinmd^ On no nceounc, must iiie e\pc. Miration bti allowed t 
ivy dn the cbitiit*'^, <»r mi tJn- ll'twr'i. :('> jje> Hifeetivc matoria 


will thus be .scutteri'd t.hruugii the rctnii 

When one sees the v<'cl.ie‘ . way m whieli people expoctorat*': 
li the streets, in puhli'; jt!u<e'^. x-adway '-arriages, ttc,, oUO tint 
urprised to find tlmt tie- [(re-i'i"-<‘ (if the tnbcr«;}t' bnoUlns is so 
trequeiUly domonsirau <1 when tie- air of public phicCH is 
I'.vumihed bacteriologieally, and it i.s r( .snutg to think how' 
iisuch ^injury may result froni tic* di.-gu-ting practice. .Fortun 
persons arc not njually su.-.< (‘ptiliie fo the diJCMS', 
con.sequei)e*-s would be sidl iiku'c appalling tiuui 
I is the duty of .ail bo arct aware (d* the dungej- 

tbjbi practice inner to allow an opportunity of reicon 
^uch ollcndcrs to p i.ss, and cveiy Health Ortic ** 

' Utinoal tonmcourag«i those who arc su/l’ering Itoia 

observance of the preventive precaution 
=thc.taak will too (jften pro^c a. 

ifono the less our ^uty to undertake if 

1: i'-' report'^# pubtisbcd.by and (kx.'s not app-ar in iIm' A.; . i.iJ 
j-'; <>i T Sn^.NJecbqai Otficerto the Lo.;al tiuvrrtnn' ut b-yur b 
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Parlianieat i» to bo congrAtuUtocl oiiii Iiavin^ afc Jast amt iitl( t 
the Notiilcatioii of inft'clious l)iftea.sfe!4 ikCt ao that ijotiikali *:, 
is novr Oompukory tlirouffhotit tht* country, unci not <^i»ly in th 
MutropolH as was foriiifily ilu? case. It is true that the *j:ria' 
majority of Sanitary Auf hoi it i(‘s li.til ulfeaily voluntarily availf t 
thcTBRelvos of tfic Art. hilt lie* sliut i-siifhfcpd minority have 
hecn compelled to romc Hit') iine. .md unhersai notificatiou i. 
an <*htablisln‘d fact. 

The object ion III lifst r;ii'.‘^'.l, ilirtt the Act, for a varitdy of 
reasonftt 'vfiiild m-t ^\i»il^ lily li.i- le-cn amply refbted h\ 

• 'Xpei'icnco in di^trn-t.s vvln'M* it ha^ h*’rn in opentlion for ycai", 
and that it lia.i proN' d of tie- erMi'si- sirvicr is unquestioiiaM • 
even in disln>.-f-. wlp'ii' i.-ol.ittun accuinm'.xlatiou v'/i 

nob attiihihlc. .\l lln- tinn* inil Ic-nclit can hardlj^ 1* 

looked for from tin' .Vi i tinh nn an- pro\i'h‘(l for the « ih 1 , 
isrdatioii of notiti'd i.a:^ >, tlio «h >infcci luu of clothing, dn 
aiwl it is to he hopt-d iliat l'cik r.il ni»tillcaliou will serve iis ,t 
stimulus to Sanit,i!'\ Aut inn iiu-': in thu direction, and li;»-ou.. 
tlic day when llu* <i'Viriii\ a' a wi.ulc wilt he tliori»iigii. ^ 
equipped tor (’otnhai i my cj idt inc - 

The general apj-ii.Mttoii uf tic Nh'litiratiou Act. wdll on 
douldedly iidii to the oj'j'oi t unitan Inspector will have ef 
iiuparting w hoIcMline ler,Mir,', ainuny ihc pi'ople, aiul coro$poiid 
iugly increase ids i» ^jM'jcihilitn s. Whin- tins is the CiVROj it is 
to 1)0 fean'd tliat. lor a tune at :m\ rate, he will have ti* l>ear tin 
extra burden without jm\ comparative increase in his salarv, 
which at- {tresent, m too many lustance.s, is miserably below 
w hat it shouhl he. However, there arc indications that hette; 
tunes are coming, and the greater ti,*' imJu.stry displayml h;. 
Inspectors in ilie coto.cientious <iivchargt' of their duties, thf 
yoont'r will puldic «)piiii"M he mtliienccil in their favour, and tie 
sooner the just(C)‘ ol their elaiuiN will he recogiused, 

J^utifnt of tin tlur'luj an KpiiUmic .—During an epi¬ 

demic the jsanitary iiisniector ought tf* he diligently cccnpietl in 
attending to the work of dusinfectiou, in visiting infected hou.s. s 
in order to caution the occupant." against unnecessary iate*rcours' ' 
with Ot-h^i’% and in instruciing the people how to use S|ich di" 
infeofca^ta'«» are provitlcd liy order of th»‘ medical oMcer, auvi 
it i.s that sjaa-ial aticniiou should be paM sue!, 

times l:o all hi^iditary conditions'. The prR^tice of distributing 
i'dl.-. wdth'printed iusl^'uction.s drawn fiut on not ,^>o elahoraie^ 
a scale, is Ubtdy lt> be of service. 
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It is not intentlet! in this olirtpfr*r ti> consiiler tho qucfttinn of our 
food supply, except in so far as it is itiqmrtant from A Sanitary 
Inspector’s point of vif\v» in n-lation to the <iuty that may ho 
inipose<l upon him under the Pnhlii- Health Act (see Appendix). 
Tin- purely medical aspect of the qm^stion, the ('lements esseniial 
To health, and the projueiitti', nrvjf r var\in^!; cireumstunoes, in 
hirh each should le* jiies'Mii in v\!r diet, (h»>s not specially eon- 
c'-rn him, and will noi rh< lelorf' in* touch.-d upon. Kotwille 
''landing this lirnitatioTi, <1 m* suhiect is one which 

nltimaUdy concerns ns ;tiJ, <-sp.ti;dly in <]»»' li”;ht of modern 
e xperience, which tends nn.rc funl mot'* to cstaldish a close 
1 ehitionsliip hetwcpii rlisca.'.cs o1‘ animids ;uid many of the ills 
that human flesh is heir to. • 

The Act empowers ;>n in-pcetor to . vaminc* ‘‘any animal, 
t arcase, meat, poultry, irain*, lle-li, r[>-li, fniii. \<-oe,?ables, corn, 
iread, flour, or milk e\[)(t-‘'d tbr sale, or (lepr>slte(l for the 
} urpose of sale, or of preparation for and intenderl for the 
fund of man;” and it ei\es him ]»ower i.> ^ i/e (he .sanio if he 
finds that it is “ di-eav.-. I. nnsojind, or n nw holeHmne/' An 
inspector then mint l.e tamiliar uitli the eh.iracterjstics of 
sound and unVmntl fo'Hl. as n, )..• al.Ie to detect tliat which 
is linwhok'KOim*, xvliether from dnea*..' or o'her eanscs. 

It is obvious that, lliir, l.mn\lef]e{- . ati tuily he acquired by 
experience, but unh-.ss h“ hns :~ome Loiide as 'o what. Int ought to 
look for, and some means of -.jan^inir tli.- li^mifie.ince of what Int 
«ees, little progress wih he jearle. 

Meat may be unwhole'^ome fr«nii a \ari''ty of causes. . In ail 
cases, a carcase, though fiee from di-eas''. ^\hich hUows evideixa* 
of decomposition, and in mo>t. eases ilm meat of animals that 
have stiffered from <lisea<ej ought to laj eondomned as unfit for 
the fqtod of roan. Again, immature xr .al and luTub is considered 
. unwh^leSonte, and, undoubtedly, wh.at is known as “sHjik” 
meat, ihht ia the meat of calves or hunUs that have hcen cast 
preuiatilircily, or have died during birth, shpuld bo condemned. 
The ro<^{^<)^aniroa1s that have been ‘^ physicke d” must he looked 
upon but the smell of pliiyirc^which may often ho 

j»ercoivc4 fh tfeail )hcat, and especially in the .stomach, does Tint 
Hi itself founds for seizure, although it indicate.s( 
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ih.it all hi enquiry, m ii.i 

a view t« tl>6 fef any the eair.is * 

that may the physicking, an^ pp^il^JU mmI to in 

heing c^p4«mtte4 an httftt for food. The meat <>f th;i; 

havo ))eea kiWetl, hut iiave died, either from Ajpdident t r 
tllriejslj|''^houl(!3<^ condoninfd, even although, ae regards tlf 
latte??,,^ero iji no distiiu i <*% idvmc of the nature of the malady 
The meat of animals tijat li.aM; hts-n slaugliteml after injur', 
need not he coudcitnuHl, provided tin? health of the aminal ha'^ 
not suffered in tlir i)iirr\al. and l)je carcase has been perfectly 
Idiid, The frMnduIrnt id'ttlic (h-,)j of one animal, represent¬ 
ing it to he that of anoflicr. is jiri iisjo. .a more common practice 
than is giuicially suppos- .l. q'hc nmo oomiuori deception is lie* 
hubstituiion <if the lir.'-h of (ho hor-.c for tli.at of the . 0 % aud (mi 
the groiiml oi‘ lu alth no ohjociion c in he raised to it, Heceiitly 
ttii Act has boon pa-s^d ( The Sah <>[' Jior.'ie Floiih Act, seo 
Appendix), which IcgidiMs liu' sah- under certain-restri*' 
tions, and in order to' rieiect any infringement of this Act. 
the meat inspector should he able to dislingtush the flesh of 
one animal from that, of another rie- Jlesli oi dogs and cat a i-; 
HomoUrnes auhstiluted f.>r or mi'ceij with ]>ork and mutton in th'* 
manufactnro of .sansagos and pies ; .»s. under tlu-sc circumstances, 
tho meat is cut u}» into tine ]>ieet‘-, tin- detf'cliou t>( the fraud is 
hardly possihh*. and it l oneerns the jailici* otUcer rather tha,u tho 
sanitary iusnt'eior. 

* 

Is.si'M'ilov oF Livk Animals. ' ' 

Although (tu unlu’.'ddiy animal intended to he Usetl as food 
may be seized alive, it i- not often tlmt an iiiS|)Cctor Is Called 
upon to pronounce njmu sirIi, ami it‘ he should ho, it is not 
desirablo for him to ju t on his own tespousihility; tho Hc.dicul 
Oflicor of Health ou-lil iu\ari:d>!y to he consulted in thi% as in 
pU (ipuhtful ca.ses, and it \>5ll prol)uh]y he expedient to call in .a 
voteriimry surgeon. In order, however, that tho initiative may 
he ti^Jkon, it is well ti> fumiiiur with the ordinary, signs of 
diseU^,,-. '' ,'' 

A Jfiwthyyaninial should he well nourished; its ppal.lhould 
hom^t^d panditiom not rough and standing; its skmij^iilpple, 
and tol^fidily tiriu and ela'^tio. It should pt^f^l^ver, 

nor shors^^'y sign of being in pain ; it should he»hlcph)i|^;iihout 
'w ithout apyJudicinum of lameness, and,with 

. a e. Thcilyfii shdtild be bright, the Aosfcid|s healthy 

I 'e.king, and, felfihough,moist,- therd'shpuld b6'ilp dh^harge from 
them , the tousTiM sliould liot be hanging; and in the cow tho 
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The Caw^e. —The inspector has a much better chance of 
forming an opinion regarding the <jiiality of meat before it hus-t 
been cut npf and the inspection, to be thorough, should include 
the various organs. Unless tlu‘se are healthy, the butcher will 
carefully conceal them, so if the slaughtering lias recently takoix 
place, and they are not foithAomiMg. the probability is he has un 
excellent reason for their coni t uliuent. 

A carcase should be thortuighly “sei ” in aljout twenty'fom 
hours after slaiighf ering, or wlieu it l.s «piite cool, but this period 
varies in accordance with the teinpeiature and moUturo of the 
jftmosphere, &c. ;'it should Ijc wi ll l>b-d. free from hruisea ami 
bile stains, and one soh^ or tpiarti i* .should not cUifoi’ from 
another, as regards colour. < in applf ing pressure with the 
linger to the fleshy parts there .slomUl i»'- nn j«it t nig nor ctuckling ; 
the former indic”a*e,s a drop^i^■!Ll eondiiuuu anti the latter the 
presence of air within tlie tissues. 

Tho appearance of tlie interior of the chest i- of the utmost 
im|iOrtance, esjua ially if tio- Inng-. « ;iTit!oi be i-samined, a« most 
diseases aflVctir.g tlu '^e rugan- hM\<' iudehhle traces on the 
interior of the cliosi v,in a Ijcihby animal tliese should 
he perfectly &m<*t>th, and ilu- ribx, with ihe intervening fleshy 
parts, shouH hei-i^ ariy s<'i u tliroiigh a trauspirenb membrane 
On the other liand, if riM' intmor of the chest wall is very 
rough, and the linin'.^ no n br,in«- ( loudy, the animal has pro¬ 
bably suffered from an inllammuforv alJection, and the chances 
are that other signs of re u(e illnev-, suiliciiuit to condffran it, 
will bi> found in the car'i'a^e. Uuteher.s, as n rule, take care to 
renSiOif^ as far as po.-,;,ii)hs th*- evidence of such iidlamirtator\ 
from the chest walls, but no amount of rnanipulatioiA 
will ^^101*0 the normal appearams s suflU-iently to dccidve an 
oriih^^i^ll^sskincd obsicrvm-. liy ciirefully rmnoving all trace o(‘ 
the^plfer covering of the diest (the pleura), the fiurface, aft^ r 
belifji^^pos^ to the air, may not .show much sign of having 
biji^jl^lnfefejred with, but if it be moistened with a damp clot li 
tom fibres will become opaque, and thus any 
be removeil. 

TWiff^ be spongy, of a bright pink colour, and 
Tvhen ^aeh portion should float in water. 'I'h * 

latter teiff”, however, by tio means proves that the lung is 
healtliy, as it ili’oaly in, adt^anced disease that the t(;xtun; i.-i 
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hn (Ifjvoid of air as to cause ijt to aintc in water. TJie lungs also 
hijould be free from .cavities, matter (pus)^ oiid nodules. 

The llveiP bo sufficiently firm not to down 

f-asily oft pressure; it sUouId be of a dark brdwn colour and 
free frdm nbscessea. , 

The stomachs and bowels should Im free from itlc(irs and 
all appearance of infhumnution in the shape of blotchy redness, 
and they should not .smell <4* drugs. 

A more detailed des< ri{>ti«>n <4' tie- o])p«'amnces to he looked for 
in the various organs wil! Ik- found umler tlie heading of the 
diseases that. Kpe<'i:dly ath et tlvun ' ^ 

Characteristics of Horse Flesh. - The sale of horse fl<‘sh, 

including tlu^ tlesh of as.-cs :ui<l mules, is pennittcfl by law, pro¬ 
vided the public ar(^ not. df'ceived witli regard to what they 
arc purchasing (see Apj*eridi\). To guard against any suoji 
fraud, it is necessary tlmt tlm meat, inspector should he able to 
distingiiisli between tlie lledi of tin; liorsc and that of the 
ox. Jf the wliole eait'ast' can lie inspected, the detectioti is 
a comparatively simple mntlt r, but when the rrn-at is cut up, 
especially if it has lu-en boned, wliicli is soTnetimes the case, it 
is nob so easy. 

Tho horse has <‘ightcen ribS c.-ich side, -while the ox has 
only thirteen, and in tin* latter tliey .are. brotuler, flatter, and less 
arched, and are united to th*' cartilage s by joints, while those of 
the horse have a iWcil union. 

The breastbone of tin; ox i'^ flat .above and below, while that 
of tho horse is ke<‘l shaped—that is, flat sideways. The bones of 
tho horse are mostly larger than tlio.so of the ox, and they con¬ 
tain more fatty matter, m hich i.s of an oilv consistence. Through¬ 
out the wliole skeleton thi-rc .are distinguisliing features, although 
it is dillicidt to convey an idea of tliem in w'riting; an hour's 
study in u natural liistory museTim, with the two skeletons side 
by side, Avill do more good tlian an}'- description, however 
lengthy. 

The tongue of the horse is broad at the point, while that of 
tlie. ox i» pointed, and the upper surface of tJie latter is rough, 
and has a distinct iiromincnoe about mid-way between tho root 
and tho tip. If the bone of the tongue i.s examined in the ox, 
it will bo found t>o consist of nine segments, whereas inthe librso 
it is fonn4dpf:hv^0, .. .. 

The the ox forms one continuous mass, with bnleiamaU 

gment or lobe at upper and back part, and it hsft' a gall- 
l ladder attached* ,Tho liver of the horse, on tho o^her hand, 
is formed of threO large lobes and a. small one, and^it has no 
gall-bladder. 
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The heart of the? is iaove oonigal or,pcar-shap<rtl than tliafc 
f hi' }ior«e, a»4 as a hild It 1*^ a larger deposit of fat on th« 
■'‘Ui Aw e, and thiw is Jjitler and of a firmer cousisteney titan that 
twinul on heart, '^n th© base of the former there is 

a bone ^’htob lii not found in the heart of the horse. 

Horse flesh has a chameteristic odour; it is darker, nntl has 
a coars<‘i* texture than and thero is little or no fat inter¬ 
mixed with its fibres. 

The fat of u horse is very eharaeteristic, so much so. tlmt 
j1)c butcher, if he wishes to di’<'*'iv(* the puldie, removes the 
natural fat and substitutes thUt oi' the ox for it. Jt is darker 
utid softcil* than ox fat, and has n ).e<*uli;ir flavour. 

Characteristics of Good Meat.— ^bu.d meat should be firm 

UTid elastic to the loueh, ruU douvjhy. and when pressure is appli<'d 

b\ the finger it shouM not pit: after ,-tundine for a day or two, 

it should present a dry suriace. 'I'lie colour wdll %ary aceording 

totlioageof the animal; veal <juit-' ]tide in colour, and the 

fi< ^h of an ox two or thri'c rears ol<i is >i''htcr in <'olour than 

% * 

that of an .'mimal twice that age. ^b at may cijlmr be too light 
or too dark in colour, as tin- m -^uIt <>i' di-,ia-c; an exjiun.sting 
illness, for example, may cau-.c jtalioi', ami flie llcsli of animals 
that have dieii with the blood in tlicm will be daik, e\en purple ; 
it will, set badly and (b-comjiose ci-adily. In lioth cases, how¬ 
ever, other sigriH of disease uiH juoltably be found. Veiim of 
fat should be intermixed with (Im iicslj. as to pn sent a marbled 
.ippearance; there .shouM be an ab-em c nf moisture, and on 
firessure no mucilaginous <>r matti-rv looking fluid Kbould exude 
from the tissue between the llcsliy Imndles (iniisclcs), although 
(<n standing a thin, clear, red fluid may exudi! in small cpiantity. 

The odour should be fis -li, aid liy no means disagreeable, and 
if putrefaction 1ms started, the im^e will detect it long before 
any discoloration takes j»hic I'iarly ]>ui refaction is likely to bo 
most apparent in the deeper jiarts, clos<; to the bone, and it may 
he detected by introducing a knife and smelling it as soon as it 
is withdraw,n. Another means of bringing out any odour, is to 
bruise jii piece of meat and ])our hot water over it in a glass, 
which.is^tben held close to the nose Avhile the steam rises from 
it. A9..jplH^ej^ction advances, the meat softens and turns pale or 
livid, later stage green. The earliest actual eliange in 

appeawliibi^-^© result of putrefaction, is most likely to be found 
in the in tb© marrow of the long bones; tin; latter 

lo-es its pb^ ^inony colour and solid cousisteiicy, and becomes 
soft and dmjf jc^bing., meat lias a slightly acid reaction 

w lieu tested with litmus paper; but when putrefaction is cstub- 
ii^Iicd the re&ctioiS Isi distinctly alkaline. 
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The fat 

blood 





and show fcnv^ 
cake is souk*- 
^Si^ersey atid 
breeds, 
animal 



i^ii' aJarkeir natdmUy i* 
colour thaji 

,^T , slaughtering-^a coi)(imo^^"|>l^%e in thf^ 

p^»^h|ch happily is now seldom adopted-r^A ^ flosli 

a4'^|^t56!tre> less linn tlmn in the ox. In tlm the 

watery and has a, distinctive odour, , / 

..liatton is less llorid in colour tlnin beef, andylbhi^' 5 :dU*»ger tie 
Olikiipab up to a certain jjoinl, tJie ligliter the coWl*„ • ^be fat is 
white and very linn. ., 

P01*k is ])aler than iniitlon, altliough in this caoie^'ldso it is 
influenced by the age of the j>ig; it is less firm, andv^tla^ fat has 
a more oily or greasy consibteucy. 


¥ 


MliAT.UxriT FOR HUMAN FoOD. 


The meat of healthy aniinals ma}' become unwholesome from 
putrefWc^ve change, the l esult of being kept too long^ bir diseast* 
ms^j^render it unfit for food. • 

Flltrid meat may give rise to very alarming ahdei^n fatal 
illness, particularly if, in tin; first instance, the has 

suffered from disease. It Mould apjiear, from ^^b^jRecorded 
investigations of such illnesses, that the cause may be^b^^ibutecl, 
either to tlio presence in the meat of minute orgfdimtb^ Or tO' 
an organic chemical poison resulting from putrefactiOj^|(^Hv.' 


this 


One of the most remarkable outbreaks of illm^s;,^ 
cause occurred at Welbock in 1880, among persohst^^^bdi^.^^ 
the sale of the late Duke of Tortland’s effects. ,I!^f|||illard, 
conducted the ciupury, found that seventjr^^'^’/pje'j^ons 
wopi, a-tpeked by the disease, which proved fata^ltL^pIfP^ 
'.people were attacked with pain, intense'and 
sjlp^totns of f(‘ver from twelve to thirty‘»S;f* 

a process of exclusion, it was f^bp^||||j^^Vthe 
which were open to j• 
disease were sandwiches cotn 
conducted by Dr. Klein nfj 

tha^!^^^^M'."wiii infested w'itb a 'spe<?ial bi^s^nfl|^t|ilpiprous 
spe£^^^^#liich: wore also found in tKe. ’ 

from the' diseiiso,* 

fed on. or 


M the 
1^ ' this, 
of 


q,nd 
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FOOD, 


the suspected 


vvhhli 
l(^jJ6:ed the 
ion 


in IhL 'S/^V^vVt•> 


Anothe||§^t^^'lt,.^iffr%f''''feimil^^ ‘in ' 
Nottingh^^2^^1braaty, 1831. Bf. Ballard, viid''l'iiv##j^ited 
this found that after eating baked porjk,^.?dbtatned 

from a C€^rts4a"i9b^> fifteen persons \^'ere attacked, and^cfeufif, dii^ 
I'iifortuijate|^, in this instance, none of tl»e suspected 
could bc -^l^laiiled, but numerous organisms, similar to'those 
associated,i^itii the Wei beck outbn jpk. were found in the':body 
of the patient .who died, and cultivations of them, inoouliited 
into mice.add guinea-pigs, ga^o rise to the disease in every 

iustance.f' ^ 

In th^t', isaino report in which the above history appear^, the- 
details of h fat^l case of sausage poi.-.oning at Arlford, which was 
investiga^ by Dr, Ballard, are given. Also in tlie “Report of 
the Medical Officer of the Local Gt)vernment Hoard for 1887/ 
an account ia given by Mr. W])ear of seventy eases of poisoning 
from por^!ls;^pio and brawn, which occurred at Retford, and proveib 
fatal in one^^e. 

Albh^id^h ..it would seem that pork i.s the meat to which 
poisonofi^jsyrnptoras are most usually attributed, both beef aiid 
veal msty iindoubtedly give rise to .similar iilnessejs. With, 


regardldjb venison, and ganu*, on tlu* <dlier Inind, it is a remark/ 
able faip^ hbt easily accounted for, that botli are iiabitualjy 
sumed^inm;atate of decomposition, apjtarently with impUIUty^;, 


'., ■’fj 


DiafEASES OF Animals in Rel.vtion to Food SuPFt,t; . :' 

Beypiid the short snmmsny alrea<ly given of the ; 
comta^^igns of disease in animals during life,, no 
be raia^|.)|ijp[, the following account, to describe the symptoms 
r -v^ious disease.s mentioned may be re<«Jtghised; 

^eaoh disease in the carcase, and the significance, 
dnt of view', of the altered condition of the meat 


diseases commonly met with that may 
Ihe quality of the meatMeasles in pig ami 
;^ot'and-mouth disease, pleuro-pneuraonia, 
teritis in' lug, sw’ine./everj, puerperal 

cer of the Lftcal Govejfitnettt Board, 

Officer of the Local Governmeut 
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rr.ACTICAL SANITATION. 
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y 

* 

fover, sraal]-po^ in ihefPi ^ actinomycosis, anthrax, 

charbon and farcy in 

J)orses> diaoirdibi 

the tf-rm 

appiii3<^:!i^'^ dise^ -which occurs in pijjsfandVoitem It has 
abspj^ul^y nothing to do with the infectious dis^Suge of the sanu; 
naudein man, and is characterised by tli© existence of parasite s 
in the muscles throughout tho body. These parasites are en- 
olds^ in cysts or bladders, situated between the ifiibres of ilie 
ihtigcles, and these are the larva* of the human tape worm. 
The species which aJfec ts the pig differs from that found in the 
ox, although the difference is not sufficiently mhrhted to be 
apparent to the naked eye. The tape-worm w’biCh develops 
from each species also differs; that wliich occurs, in the ]»ig 
producing what is known as"'Taenia SOlium, while that found 
in the ox produces the Taenia medio-canellata* 

The cysts may be seen liy the naked eye; they-are oval in 
shape, and vary in leKgtli from one-eighth to three-eighths of an 
iuoli; they are found in immense iiumb<jrs everywhere through¬ 
out the muscular system, but more esj)ecially in, the muscles of 
the tongue, tho neck, the dia})liragm and the shoulders; they 
may be found in llie liver, kidney, lieart, brain, and other organs 
and tissues. y 

If one of the bladders is removed and placed on a glass slide, 
it may be opened, when, with tlie aid of a good pocket lens, the 
worm will be seen within it. If examined under tho loiy power 
of a microscope, a small depression will be seen at the,apex of 
the head which is surrounded Avith booklets. , , ,, 

Tho appearance of tin* liesh infected with these pgfpasttes has 
given rise to the name measly; Avhen cut in gectioAS.it is pale 
and flabby, and looks dropsical. Putrefaction commeh^s early, 
and! the flesh does not take on salt, but remains flabbyt^fter long 
ouriiig. If tho bladders liave been in existence for a luhg pi^riod, 
will have become chalky, in which case, on cuttfct^,>,through 
a grating sensation Avill be imparted to th 0 hmid.' 

,!|Chi 0 ,lifb'liistoi*y of these animals is as follows ^Blab^'Segumnfc 
ofCt 1 l^;'kmhture tape-worm which inhabits the huipnili: uoAvel 
1 l|ipusands of eggs (it may be as many ^ these 

discharged from the bowel, and, iit-t^CfWay or 
^ 2 gg are swallowed by the pig dji:^J<|i||^hd are 
' The embryo, finds 

^^^ues of the,animal by„t)h 0 l|i|^,^i$|^P^lets, six 
®rodnd its mout^'a^d'a» arrived 

,develops iijtd t^e’ form or cyst, 


001 
se 
anO: 
hate 
its wai 
in numiii^^ 
at a favouri 



rooD. 


wliicli has just been thi^ position it remains 

during the takes 

place, and the 

I)a rasite Into the 

t!il)e-wornj,,.||?,0|i^^e of '.wbicb ,;lt 'h'aa^.8ptith|E|^'th'd' first 
instance. ‘ ■ ' ' ■ J '■ V . 

L>uriug ^laso cysts may be found by exaniming the under 
surface of tottguej which is pulled out, and fixctf Witb. the- 
aid of a pi^ of wood introduced crossways betw^een tbiB jaws. 

Heat atfibunting to 170“ P. destroys the parasite» «o that 
infested poi^, if thoroughly well cook(Mj, may be consumed with 
iiiipunityi»bwt, as the cooking process may only be partiid, and 
as the inti^ior of a piece of meat is as likely to be affected as 
tlie surface^ in order to avoid risk all such meat should be con¬ 
demned, , » 

TricbinQSiS is the term applied to an alfection which occurs, 
in the,,pig and in man, owing t(* the existence within the 
inu.sclos Of small thread-like worms. l^iilike the cysticurcus,, 
which is found betweeK the muscular fibres, tlu^ Trivhina ajiirnlis^ 
as it is oabed, is enclosed in a much sma,ller o-hlojig cyst within 
the muscular fibres themselves, although it would seem, they 
may be fieund in otlmr tissues.* 

Owing to the small size of the cy.sis within which the little 
•worms live coiled up, tln'v cannot so easily be seen as the 
cysticercus.parasite, but, if present in iargt^ nurnber.s, the naked 
eye can, detect the speckled appearance [U'csented by the fiesli. 
To examine meat for trichime by ilu^ ini(irosco})e, it is only 
necessary to use a low power. A thin section of the flesh is.ctttf,, 
and placed upon a watch-glass containing a little solution., 
j)Otash,t0 disintegrate the mu.scular tissues, .and it is then teased 
out by of needles. If the cyst should be calcified, which 

is often 4he case, after washing with water, the addition of a little* 
hydr0(cjdc»jc acid will soon clear it uj), and the specimen 0an 
then bn>)plsmed on a slide, under a cover gla.ss, when the worm 
will be seen through the transparent cyst. 

parasites may be found in all parts of the 
the favourite sites for them are in the muscles 
in the/|^j|bl||ij;iirh of the bowels—the diaphragm and aMomi- 
nal been calculated that a cubic ineb of flesh 

may as IpO,000 parasites. 

fully developed, measures, Inch, the 
4- inch. Tbe^ female qbntains 
from are hatched within the, body, so 
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that tlie process of iM vivipinroug. The recently- 


at of tli(*so 

■hoi^^^^'.ieverish, and if the infested Ue%tS;ft®*feconsuuiril 
iia^#^;|&^e''tjuantity, the disease inay .proVethe 
encysted, it remains quiescent in ^ihtjliiuBcle, and 
■‘tS^'^mptonis suhside. , 

is supposed tJiafc the pig befiomea trichinous f|“|[^Jb«ting otlal, 
^and, inan contracts the discus*? mnu (-ating pdflfeTroitt'^trichinous 
pigs, , The tricliimv, as tliey exist in "flesh,, are-not readily 
’destroyed, and if they liave been, cncystedi 'Say"';ibr tweh** 
months, salting is quite, inojieralive against them: \^^ith reganl 
to the ctfect of cooUing, unless it is tliorongh,rthe l^itality oi' tin? 
■worms is not ihijiairial by it, and it has been pro,ved'that they 
resist a temperature of 122' F. Imperfectly cooked fb<^, th(ire- 
.fore, is not safe, and‘all infested pf>ik should he condemned. 

Foot-and-mouth disease {Kv:.fut\a epi^otica) a Idgldy 
‘infectious malady, which attachs lu’incijially cattle, but sheep and 
,pigs also suffer. As a ruh; it does not produce nfnbh consti¬ 
tutional disturhance, ainl as the, internal organs and ettuctures 
•-,nre not affected, tlie only signs of tlio disease in thehfftqasc are 
to be found on tlie tongin; and lining membrane ofmouth, 
between the claws of the hoof, and on the udder of Ci0Whij<,'Blister.s 
-are found at those sites in the first instance, and thefje;,^^rwards 
•break and form ulcers. As the milk of covvs sujS'e!ring''l^ni tlio 
^disease may product' a .similar affection in map, bo 

coudemned. 3t lias not been proved that the flesh^iglnSnfxous, 
alid unless it has uudergoiu? a change from Cbhst^tp^^^al dis- 
turbanci^, it is doubtful wlicther it should ba dOstroy^^Jtlibo^i-h 
•'Spnib authorities oonsid<'r that it is wise to eiT on side, 

, Apd condemn it, on tlu' giouncl that tlie animal hasVsiiij^^^ from 
disease. 'J’lu're is no (lucstion tb the 


and,, as its name implies, the tho 

membrane of the chest'‘|^^^^^^erious 
wj^S^wCasb 'Is, .and great as are. *h^'’;plk#^^^^diiced 

a remarkable,the 


uulessl'i 


V ^ "'(, 1 '''' 




i i^lilliiined, no 

m t I, i4t^ • 



rouD. 


'evidence of tlie disease the animal has 

been to live 

until ^ a dui^k 

all trace bo 

exaiiiinei^;?@p4:i^^';heftM»hd to have lost their sjbortfe^iatibter, 


a,pj)earance^ 


|j^;j^,8aibl(} 

bo 


and thoari^li^^eli fl* as the lining of the ch^!flt)^ajliitself, 
Avill bo and rough. The lung substanoo & th^ early 

‘^tage of ihjsT^^se will present a grey ap|>earanoe iht^^ixed 
with red>oi(^urp!e patches, an^l in the later stages, a darh and 
marbled To the touch,dt will be solid and resisting, 

and sectib^S‘of the organ will be loiuid to sink in water, The 
cavity cCf^|t'0:.ehest will probably eontaiu Iluicl. 

If effoi^ have been made to copcoiil the disease by removing 
the })]eu^,\ttke inspector will have littlcs dilUciilty in detecting 
the fr^Tid.-hy .remembering the instructions already given (see 
p 247h;.,^^;.’Xt t^nneffc bo saiil that any injurious eiVects have been 
proved'from tliis disease, still, as in the sale of Such 
nn-at, h|it“^hltempt is made to palm oil ujion the juiblic as a sound 
article,j iijati which is clearly not sound, reasoriablo grounds 
exist for‘<!^iidcmning it. 

Cat|]|6i;!^]plC^^e (Rinderpest ).—This is a highly contagious and 
fatal di^p^e, which is occasionally xvidely ]»revaleiit. The post^ 
Hi or in this case arc to 1)0 found in the digestive tract,* 

.ind in 4hp!;skin. The flesh does not undergo a marked ch&ngc, 
unless; l^ii^^'inalady has roaelicd nn advanced stage ; the niUCdnU 
covering of the bowel will be found to be congested, with OXtra* 
vasatioi5f,,-of blood in patches, and, later on, more geA€^al 
iufiaininptlbn, with ulcerations and lucinorrliages. 
soresbe found on the skin. If the disease has beeh,;iWeH 
.lcveio|^,-the flesh will bo dark and flabby, it will not Virell, 
and ite^Spiy crackle ou iiressure, owdrig to the’ tissues 

til'.I ® 


are agreed tliat the flesh of animals which 
va^^Mf^Jfroni this disease ought to be condemned. ’ ’ 

in the Pig* {Pig tijgjhoid, imtg cfwUrattared 
is an, infectious malady,, which is ratiier 
and very fatal. The characteristid' signs 
to be found in the. skin, the ,bowois. 


iniut 


and 

liencCl® 

when 

fTuptioh' 


redness is usually fotpid on ^c sjtin, 
,or thei’e-jmhy'* bp,Jivid'-blotches, 
^Uue. soldier.” V ''Somet^es an 
with the secretion 
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of matter, which afterwards fo^ms scabs. The red patclios 


not likely, 

ho'^f^f-if ^^e''skm is mnch'atfect€d!/’tWi 4 ^;'l<^i^caae will l.t, 
ex^]^'ifer ^le. ;■','; KJ;'!; '’f, ■>' 

changes will bo Ibuiid in, the b0we^j'j|M«4le^ if the 
dikftfiiifA ifi'auvan^nd ! Kirms nf inftavnTn'til’iV^ii' aVa 


dii^ease is‘advan''o<l; signs of intense infiamihatitl^ii^ are present, 
and tisiially patches of ulceration (sores). The glands alst> 
within tho abdomoa will bt* enlarged, and fluid may be found 
in the cavity. » * , ^ 

The lungs are usually cong<‘sted or inflamed. Asa rule the 
muBCUhir systcMn is not ])ereei)tii)ly altered, so that'an examina 
tion of one portion of the c.*re.i>,e only may lead to tlm nu;it 
being pasvsed as sound, in protnu-ti-d and severe xHness, on the 
other hand, the lU'sh nuiy iip}>e:ir pale, ‘ flabby^, and moi.-.l:. 
Although it doe.s not :ipp< ar tliat the disease can he coii - 
municated to nuin, th«' nif‘;it of aniniala that have-died froie. 
tho disease, or been slaughtered m hilc sutiering from it, ougliL 
to be Condemned. 

Puerperal Fever {MUk ft vcr). —Tins term is "rOry loo3<dy 
applied to all alleetions that eow3 sillier from after calving. 
With regard to the (piulity of the meat, it certainly ought to Ik; 
condemned if tin* animal has betui slaughtered whild suflering 
from the disease. 'J'iie signs of recent parturition will bt- 
upparent, or the tissues nnind the outlet of the pelvis^may haNe 
been removed, in wliieh ease tiie existence of the disuse may 
be suspected, in the ab,s('nct‘ of any tissue change,.Suob. :as con¬ 
gestion, moisture, and flabbiness. 

If, from any phvsieal eausi*, didivery cannot be abcodlplished, 
and the animal i.s slaughtered fit an early stage, befor^<^ny efl'ect 
* hes been produced in the tissues, it is a question;jabodt^'Which 
thore is difl’erenee of opinion whether the meat sholtld be con- 
donih^, although tho general liew is that it need UQthe., 
|$||I&2}-P0X in Sheep {Variola ).— The cow, tlie 

shipjp; .and the pig are all liable to softer froni an a^(^||c^Vhich 
variola or sinall-pox, but whether the 

'Identical, is a question, in all, with.,t(]K^^^^on of 
dii^nsc is unimportant, but init is 
and fatal, and renders, untit 

The:i^|^ft^#^:'Of',tIie disease is ,an,first 
appears'’,bOCO(iniug vesicles. 
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these break and 
ctC Apart from 
' W changes, 
if the 


^hef of «li 00 p annually^ is oaustdl tha prtpiei^icc 
‘ hepaHmm) in the liver. Tl^is "whibh 

!4%SQlef and measures from an inch to m Inohand 
lialf in att^hes itself to the bile-ducts within the tlver, 

and in th^ jfter stages of the disease it is present in laige num¬ 
bers, ch()hl|ig' op the ducts, and 'eading to destruction of the 
tissue, ^ 

The disease In itself is uuiinpoiUnt as regards man, and if 
only a fe# fttikes are found in the*liver of an animal, the iSesU is 
pi rfectly wholesome, although the liver itself should be destroyed. 
On the o^er hand, if the disease h is led to the animal becoming 
emaciated) and the flesh dropsical and bih^ stained, the meat 
should 1%^ condemned. 

AotinOfldyCOSiS is a disease which specially affects the OJ() 
although it ts probable the horse and tin pig also suffer from it. 
The diseaee, which is pioduced by the “ i ly fungus" (Afitino^ 
itt>fce8)y ino$t1y attacks the tongue ot the ox and immediately 
adjacent ilssues, including the jaw, hub it may invade other 
bones, and also the lungs The fungus, in all probability, la 
introduced with the food, and on tntc iing the tissues it sets up 
inflammatian, and cause s a deposit ot hbnms tissue. The 
!•> hard ahd dense {woodai iovjvf) and very much enlaii^t tO 
much so that it may protiude some inches from the mot^l 
cutting j|litO it* it presents a nodular appearance. "WIol^ thyO 
disease Occurs in the lung, it is apt to be mistaken for 
culosi% which, to the naked eye, it closely resembles, »S 

ThO does not, as a rule, produce fever or much; OOnstii- 

tutional ^turbance, consequently the meat may not show any 

deteriorated in quality. Opinions differ with 
li^essity for condemning such meat, although there 
” itrt that the affected organs should be condemned- 
TVynter Blyth the flesh of animals suflfering 
f,^Jlbwever healthy it may appear, is untit for 

^and in man, wool-sortet^s di8«aii9}lit a 
arises from the introduction into the 
^fia0Ulua an^iradf). It commonly 
pigs also may be affected The 
A 17 
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tiKsu<Rs of animais t^at bave suffeirediy present swellings and 
tviiiiours at matter, and 

flecompo&iti;f:^^'#ai^/||^|mm<^|^ ,,particularly in 

the the body of 

the ai^s#|f)l^0<^w.>»mflien8ely f*f 

gas.are watery,'?>the friable, and 

of or even black colour, fwni %tiailied by the 

bles^^kl^b is black and fluid. The spleen ihay be ruptured; 
a»i;rile it 18 enormously enlarged; it is black, aild wbeRdiTided 
anihkfblack duid runs from the cut surface. The bwt-ti.ssuc 
is isolfe, and it, like the other organs, the liver, the kidneys, and 
the lungs, is congested. • * ' h. ‘ 

The above an*, tlju usual }wsl-mortem signs of ant]|lrax, but 
tbm^e is i^inother allV^ction, jjopularly known as or 

qURPtOP-ill (from tin* fact tliaj. tlic disease is conhned specially 
to one or other of tin* quartern), which is often described as 
being a form of authra.v, alt luuiirli it is unattended by enlarge¬ 
ment of the spleen, or tin* Iluid and black condition of the blood, 
and results from a miem (►rganisiu which differs in appearance 
from that of anthrax ])rt»]K r. The other signs of this disease 
in the carcase n'sembU* tiif)sc of iiutlirax. There is the same 


tendency to rapi^ putrefactive change, and the tissues are friable, 
nioisf, and doughy. The name given to this disease is .ChAPbon 

Symptomatique. * 

The appoarauci's presented by the carcase, both in the ease of 
anthrax aini cliarbon svinptomatitjue, Avill at on.co> indicate, 
even if the organs eann(»t be inspected, that the animal has 
suffered from a st'rious constitutional malady, and theire is no 
question 'whatever but that the tlesh should be unhestbstingly 
condemned. , 

Tuberculosis ^ Consumption ).—The relationship exists 

between this disease in man and animals ,liasbeen 
reforrtjd to in the chapter dcvot(*d to infectious We 

have now only to consiiler the signs of the disease,inH&e carcase, 
and the consideration which ought to weigh with oUe in^deter- 
whether the meat may safely be used fmr food of 
disease is common among oxen, but aheebihhd^Awino 
ar^?ij^:*^empt from it, and it does occur, althou^^thi^y, in 
chief signs are usually found in 
particularly the glandular struetures^qf^j^^bow'els, 

'.'A ■ ■ 
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The appearances pre^nted 4t^er at different stages of the 
:iKi].acly. I^>uaded to the uaktd 

eye, form in tifttii they approach 

that of given rise to 

the diseafie^fb^li^V^'®^^'''^^ peiin .4i88aae/^' Ofr■ w' **^'grapes,” 
among ' The fiikvonrite eite for the developinent of 

these, is en liiet'enifa^ of the lung and the of the chest, 
and they.a^r#4rds invade tlie interior of thh lurig,“ giving rise 
to an in^itoatdty condition of the organ. The iittlc^ growths, 
on being cot into, hare a yellow appearance, and cheesy con¬ 
sistency, although sometimes .they are hard and gritty. As the 
disease prances, the lung is apt to break up, and abscesses may 
form in its, sabstance. It does not follow, particularly in the 
early stagcti,. that the carcase should be emt\ciated, although, as 
:i rule, , ^ marked evidence of tha disease is present, tbe^ ilesh is 
po:)r and lean. 

irnless the inspector should come upon the scene earl^, ho 
will prohably find that efforts have been made to remove all 
trace of the disease, but a careful inspection of the chest walls, 
in the manner already described (p. 247). will reveal that 
they have been stripped of their internal ('Mvering, and the 
characteristic deposits or abscesses may h(‘ ibund in other organs 
or tissues of the body if careful sea re h is niarh' for therd. In 
a<ldition to the lungs, the luost likely sites for the development 
of the tubercles, or pearls, are tlie glands lu connection with the 
boweli^ and the glands about the m ck, hui tlie and other 
organs and ’issues, may also he aUccted. 

Should l^bercular Meat be Condemned?™ At present 
opinions differ regarding this important question. Some author¬ 
ities say that the flesh of all animals sulihring from tuberculosis, 
even if the disease is only slightly developed, and confined to 
the lunge, if unfit for food. Others luaintain that one is not 
justified in condemning such meat, unl<j.ss the local evidence of 
the dteease, whether in the lungs or in other organs, is con- 
sidet^^e,,or when more general signs of the disease, however 
sliglt^^'Vij^^'present. There aie others who go the length of 
sayii^ll^ljl^jiuch meat may be consumed with safety, however 
advs^qiii^,,^^ general the disease may be, provided the organs 
affectilfp^|ipdis^ The last opinion may be dismissed at 

in the extreme, but the former two are 

Of fW'inan is concerned, it cannot be defermined 

consumption by him of tbe hi<iat 
of tuberclfl^Pi^i^,ili^.^4uce the disease, and, as so many 
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otii(*r known cause|fi«lf€i?4a impossible to Uifferen- 


tiato hetweoJ^;t’ 


jumh wii 






can 


fer, have been 
If and tb(} 
is that it 
w tn^t. 

S%ft© dl«ea»0 t>rodttco» distinofc Jowis also 

..A*i._ _1 _1 . .1_ ilii__ 


^ .. 



undS&I^W^V- a^, constitutional malady, and 


germn 
body. 


hac^,>.h4on Ibund in the fluids and general ^ ^ 

Tbili iboitig the case one* cannot bo too carefitPiii'l^vice on** 
giv^' Sind until tin* <niestion is more definitely setd^ it well 
ta^oniibo safe aide. At Uic sftine time, quite reCse^tlmveeti- 
gattons have tendf'd to modify opinion regawHug'tlMf'^anger, 
aad the risk of tulu rcular dise^sH b<'ing conveyedv by .the cou- 
eumptiem oftlie meat of only partially affected udltnal^ is now 
genwally believed to be (amsi'lerably less" tbaii'hHj^wto was 
SUbj^aed to be tli<- ease.*' 

Itk'Glasgow, a fi'W year.s ago. an iinjtortanb dec&ioii^tvos given 
in the Sheriff 'ft (a)urt.''afM’r !iri exhaustive enquiry, in 'tlirhich the 
dvli^tsncte of many i^xpt'rts was tuken This decision, whiei; 
condemned the fle.sli of anim d.s that had siiffored f^mly slightly 
iroin tuberculosis, lias since been n ih'.-UcJ iii other attd siioila r 
cases;t ’ ^ ■ '• 

Xia’*'lS88 a Departmeufal rommitloe oftlie Privy OqiU^il'cam o 
to''the conclusion “ tliai nlthougli bacilli may be found hfit rarely 
in the flesh, still the chance of tlieir iM ing present eithdt^lhero or 
in the blood is too prob.able u> ever allow the flesh of atiiherciilaf 
unitnal being used for food under any circumstances, either for 
man or the lower animals.” Again, in the same ye<i%,the/X)on- 
grefts on. Tuberculosis, which met in. Paris, (mssediSi "i;«^lution 
condemning the flesh of all tuberculous animals. .• wan 

upheld by a second congress, held in 1889, when, th&^j^pwing 
rs^lutlon was pns.sed :—“There i-, rea.son to pre7eh%^h cbii- 
SUlbp^bm by men or animals, of the flesh of tuber^tilll^iSbiiinals 

t finals or birds—whatever the degree of tu^ifi^dsis, or 
^efth© api>arent quality of the meat,” ; 

'outcome of a report of a Royal 

was presented in 1898, it is likely .t1hki|®&%igid 
'‘*’"'^"’'®^’'‘”'’^3^ercondemnation of the meat of 

'‘''iety.^elight and localised the no 

cind that a less stringent«^^j^|^^^K^vail. 

interesting and it 

.i^slative actieu« 'utilb/^'^'*^ 


tForal 



«lS98,hySirSt^jh^ 
Of this <^tS6, see 
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Imps it recomnien4^ wlnth axo here 

jt 1 nxluced in i|ttb»tti|icQ of tlxe 

onclusionit aMt^ ^ 

i' ' 

i 

*^A.-^tAtT«IHYfcR*nOr8»S, 


*‘ 1. Wei^(¥ORiRtfi#xxd tluxt \n all towoa ami umnkiixal boroughs 
m Englai^ and Wales, ami m Ijelmitl, powers be cojolorred on 
tlie authorises similar to those couiened on Scottmh^oorpora- 
lions and mtmicipahtjos by Itio lbiijj;h Police (Scotia^)-Act, 
J ''92, viz* I-** 

•‘(a) When the 3o<,al authoniv m an> town or urban cfistiict 
in England and Wah s and hi land ha’ve providetl 
n public slaughtfi housi' ]owi i he ronUiied on them 
to declare that no oilm pi io wilhin the town or 
borough shall be usi d for si lughttiing, except that a 
peliod of tJiree years hi allowd to tbo owners of 
existing registtrcd ])ll^ ite si lughtr r houw s to apply 
th<dr piemiscs to othn jniipos^s llie t« rm of 
years to date, m thos( pluis wlurf <\deq\iaie public 
alaughtei houses alifid} rxist, from tht puhlic an- 
nonncement bv the lot il nithont^ tint the line of such 
public filaugktor houst s is obli^atoi}, oi, m those places 
where public hi iught< i honsi s ln\« not b^eii erected, 
from the public irinouiui im Ilf ]t;y tin loral uuthoilty 
that tenders for their (n ( tion }i iv i he ♦ n .iccepted, 

"(6) That local authoiitie-^ hi empowind to lequiic alt meat 
slaughtered elsewhere than in i ] ublic slaughter-house, 
and brought into the district foi bile lobe taken to a 
place 01 place-s win ro such nn it may bo inspect^ j Olid 
that local authonties be empowi r<d 1o inako a chlU'go 
to cover the reason iblc expenbch efttendant on anjich 


inspection. 

lyhen a public slaughtei house has been established 
< Js'^'^^j^ptectors bhall be engaged to inspect all animals 
/^jmnOdiately after slaughter, and stamp the joints of all 
passed as sound. ^ , 

desirable that in London the provision of 
for private slaughter-houfles should 
3 e to the needs of Xiondon as a whole, and 

in positions regard must he had for the con 

\enient hf AWWals hy railway from the markets 

beyond the nimts'Of "London* as wcU os from the Tbhngton 
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iiiarkH, to tUo «kii|D{l{kr‘h<^aso» wMoh should be proA i<li d 

At the *uimimafcmt«Ve has statu tn y 

j>ower it to provide pobtio' ubittigbteiMiouses otlier 

than idluagbter of foreign oattte et tibo of ^ebatcation. 

3 * ** Wwii regard to slaught<*r-houses in mndl d$stiiote, the cu',«- 

is not no easy to deal ^itlu But the difficulty is one that inu^t 

be Iboed, otherwise there will be a daugerents tetideaoy to send 

unwbolenoine animaK to be slaughtered and nold in sni.il 

villages where they will escape inspoctiou. Wo 'recommend, 

therefore’ that m tJreut BnUin the inspection of meat in rural 

districts be adinimsieud bv the eountv councUa Ift Ireland 

•/ 

the duty of oan vin^ <iut unsjxHtion ought to devolve upon 
authorities corn %poinlingii^ nc'iiU as possible to those charg< d 
with tliat duty uj In^^hnl'and Scotland. In view of llio 
announrod intention ot tin* <io\crnni«"nt to introduce a n( w 
flchorae of local goM rniiKMit into Inland we retrain from spe i- 
fying the exact ui'ichiBiry wludi liould be employed. 

“4. Wo iccoiunnoid iiiiibct that it shall not be lawful to offer 
for sale the meat t)i my aniind wiiuh iias not been killed in a 
duly licensed slau.'liter houst 


**B—Qt VI UK MJoNs oi Mi vr 1 VSP£CT 0118 . 

•'0. We recoinnoMid tli it in future no person be permitted 
to act as a imat iiisptiior until he has passed a qualifying 
examination, betoie siuh auihoiity as may be prescribed by the 
Local Government Bo.iul (oi lloaid of Agriculture), on tlu 
following subjects ~ 

‘^(a)The law' of me it inspection, an<l such bye-law’S, regul i 
turns, lie, as may be in foice at the time he presents 
himselflo» evaiuination 

*(6) The names and situations of the organs of the hf^y, 

**(c) Signs ot lioalth and disease in annuals destiued fur food 
both when alive and after slaughter. 

The appearance and character of fresh mea^ OrglUlis, f it, 
^ and blood, and the conditions rendering thetU)^ or pi e- 
' ^ parations from them, tit or unlit for human femd. 

IK 4 mmals ijfTfisosa 

“6. We recommend that the Local Ooveriiml^nt IBoard be 
einpowgjjed fo issue Jmstructions from time to stime for the 



rooi>. 


carcase, or W JWiSed/ " " ^ ^ ' ** 

Pending |&«tksue nf instrnctlgtes w«^Wof <»|»inion that 

the ibliowkig j^netples'dhonld he ob$erted ih )iMi8|^tioii of 
t u bei-cultwit cftvca$e$ ol* cattle :*~ 

“ (a) Wfaoqt^th^re is a miliary tnher- 
tfulosis of both ^ungs, . 

“ (b) When tuberculous lesions ai'e ^ 

preisent on the pleura and 
• peritoneum. 

“ (c) When tuberculous lesions are “Tli© entire carcase 
present in the muscular s}&- ' and all the organs 
tern, or in the lympii.it it* may be seiaed. 

glands embedded in or be- 
ttreen the muscles, 

** (d) When tuberculous lesions exist ^ 
in any part of an emaciatf d 
carcase, . . . . ^ 

“ (a) When the lesions are confined s 
to the lungs and the thoracn 

I “The carcase, if other- 

(6) When the lesions «e roufiut .1 healthy, shall 

«(<!) When the lesions .ire con joed ^ of 

to the pharyngeal lymplnilic it containing tuber- 

<( \]^U 4 U I ’ ’ ■ c ! culoua lesions shall 

** (d) When the lesions are conljncd i hoized 

to any combination ot tlie 


‘The carcase, if other¬ 
wise healthy, shall 
not be condemned, 
hut every part of 
it <'o lit aining tuber¬ 
culous lesions shall 
be seized.^ 


foregoing, but are collectively 1 
small in extent, . . . J 

view of the greater tendency to generalisation of tuber 
culoffiis in the pig, we consider that the iiresenco of tubercular 
deppsilf in any degree should involve seizure of the whole carcase 
organs. 

**^lll'i?espeot of foreign dead meat, seizure shall ensue in everv 
caseiw|i^l'e the pleura have been * stripped.’ 

report is a memorandum signed by three of 
the sev^,.||eMb^ el thp Commission advocating the payment 
ot compe^$J|lt|^J,^tOs^ certain restrictions, to the owner ot a 
confiscate^Ofljrdaj^l^ part of a carcase. 
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PBAOTICiLL SANITATION. 


of the cases were fatal^ ,ikJ8.d ^he two |]^sou3 who recovered had 

only partaken,,^* ^'of ,. 

The ha- 

__1. _! < .■'. O -It:*. V. ...'■ .’- <:. « i» * ' .t 


taken to fi,top the practice of reairing oysters, or 
in sewage-polluted streams. *l^hfco^|^ppearancr! ot 
chdfoyh m diflerent parts of Kngland lias also ottrihuted 
shell^ilifrhm infected tishing towiis.t V, ’ ’ 


' Mjlic Unfit roit Fooo. • 

JHdlk. —As already noticed, it is possible that milk may he 
the vehicle of contagion of cejtairi infectious diseosi^,) mot only 
by the virus in question being introduced jVom< dh outside 
source, but also, bcoau.se thti cow may be sude^t^g from a 
corresponding ailment. Tt i.s jirobablo that scarlet fever, foc>t- 
and-mouth disease, iJnd, pos.sjhly, diphtheria^ may thus 1 e 
directly transmitted, altliouglj, in the case of scarlet fever us 
well as enteric fever the danger, fis regards milk, is usually an 
iiidirect one, arising from its accidental contamination from an 
outside source. 

-It has also been pn.vod that, tlie milk of tUbeFCUlftr cow^ 
may convey that dist‘ase to animals, and although it caoinot lx; 
asserted positively that man runs a similar, risk, it is highly 
probable that he docs. ^ 

Tl,ie bacillus uf tubercle lias been found, not only in the milk 
of cows suflering from tubercular ail’ections of thO;.lld3er, but 
also in the milk of tubercular cows in whose udderaino trace of 
the disease could be found. Thi.s being the case it can hardly 
be said that such milk may he consumed with,,;impunity, 
especially us the disease is so fatal among childi'Cn^^^t an age 
when inilk forms an important part of their diet, may 

be itvoided by boiling the milk, but cooking Is equally 

serviceable in the ease of meat, as the tempemt^^ In the 
is not likely to be raised sufficiently t^, jl^t^y the 

of the above facts, and the 

inA^i^||^;^Vi|^a't unwholesome surroundings pro- 

dnrdi^'^X^Atdliert'uIar afTectiona. the mi{i*inry 


duoiCo^^^i'tdhcrouUr affections, tlte 

into ventilation, and^ dmumge <blo 




uinng 
is wdll 


be UBd^t#M£ v\ 

* British 
tKeport 

** Cholera in Encli^d during 


iSfch, im 


t Eeport by ^ ^Odicat Officer of the 
** Cholera in ^gli^d during 1S&3,” . ■ 
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Tn the report of pa Tuberculosis 

ready referredwe set 




“ 7. We^fc^t^roeiid th<^t notification of every djpiase in the 
udder shaJt ,)fci,,m compulsory, under penalty, 6ri therbwuera 
of all eow^'whether in private dairies or those c^. which tin? 

milk is offei^d * 

“8, We recommend that the purptxse of exoluding from 
t!if‘ir districts the milk of cows aflectod with tuberculosis of tlio 
udder, or ej^lMting clinical symptoms of the disease,' local 
authorities should be given jKowers somewlmt similar to^those 
of sections 24-27 of the OlaagowvPolice (Aiuendnieut) Act, with 
power to slaughter such cows subject to compensation under the 
conditidiis named in the report. 

9. **We also recommend tliat powers, shall be given to local 
authorifiein to take samples and make analyses from time to time 
of tlio milk produced or sold in their districts, and that milk 
A’endor.s shall be required to sjipply sullieicnt information asJ to 
the sources from which their milk is derived. 

- At por<^ where milk and milk products are received from 
foreign countries, any costs that may thus incurred in their 
examination shall be borne l»y the importers. 


?. “E.— CowMiLns, IjViik.s, ikc. 

“10. We recommend that tlie Local Government Board be 
empowered to requin; local authorities to adopt regulatiohs us 
to dairies, cowsheds, 4kc., where that sliall be found not, ^ have 
been done already. ^ 

“IL That in future no cowshed, byre, or shjppon, other than 
those, registered, shall he permitted or registered in 

within 100 feet of any dw'elling-house; and thaf 
the cH^i^lInnance of any one already existing shall Wordered 
on either of the medical officer of health that it is 

injulg^^^^Vliite health of human beings residing near it, or (if 
the inspector that it is not a place wherein cow^ 

oughi|ft|^|^^ for the purpose of milk supply, and that it is 
incatl«^Kpf'j|s|Dg.B^e so. 

“ of the attached cowsh^s that shall 

warrant'of«a dahy in a populous place, whether 
technicaH^4fpi*;i^^al/'la the 6xture shall include the follow- 
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J. An imperviott« j|^ 
*'3. Pi-j 




■ ,,/v. 

from toe 




V . *. t"r. 

ff-i ii?' . 


cottlents of 

Boo to aOO feet fop meh.'^^^^i^vAvying 
to ti»c average -weigljfc'Of ^ 

floor space of 50 feet to ieaol'f.Jiipi'beast. 

Jight and ventilation. . / ' 

. #*^Ju }6 we have j>rescrib^(l a ininimum eitb% cbl^tats and 
flc^r, apace without ineritioning definite effecting 

ventilation and lighting, we are distinctly of op.^obtliat tlic.-** 
arCiBy far the most imjtortant, and that r^uirctniienls as to 
cubio and floor space me mainly of value as tending;,|^.|Eitcilitatc 
ftdoii^uate aiovenu’nt of air. ' 

“Existing cowshoils should Ik- obliged to coniforni'lio'^ihe pre¬ 
scribed rogultttioiiH wit.liiu iv period of twelve months ftom tiie 
time of the regulations ooiuing into force. . r 

“ 13 , The same coiulitious ah t hose* recommeuded foP populous 
places should apply to oouslu*ds in .sjmrsely popuinted places, 
except in so far us cubic .contents per cow are coficomed; as 
re|at*ds these cubic contents, such space per cow shQu!d( be pro¬ 
vided as would, in view of the surrounding circuinstan^t secure 
reascmable ventilation without draught. But the .physical cir¬ 
cumstances prevailing in difl’erent localities being |^OJr 15 ^us, we 
do not find it practicable to prescribe uniform ininijitfni^jp^ 
ments in this respect. . 

“ 14 . We reoomiuend that w here cows housed in phi|.j^strict 
sttpply milk to another ilistrict, the lociil autboritj^.^.'^h®, dis¬ 
trict which the cows are housed shall be bo^i^p;.^:Wheii 
requk^, to supply to the local authority of in 

wtndh^the milk is sold or consumed full informatt<^^ip^^yeteri- 
nupi*' Sports regarding the condition of the &c., 

ilie millc is draw n. Where the local 
'dissatisfied with the reports so i 
Local GoveiTmicnt.Boai-d, with a 
petffipgl^^pi^ioii and report being made. ,, .,'>4 


one 

Tf 5 .-- 

mat' 
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“ that fipads be placed' 


to EngUnJ 


ilie Boaipd'-ydfr^ 
% eteriiiftry 



«n>'of,thn Privy'Cklwit^tl^land, for 
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the preparation of 
Ik* enco 
supply of t^i 
faurgeon'oik^; 

“ Theao 
*' (6.) JKii 


that stockowners 
^ “ a gratuituuH 

"Sf^Okcinary 


IM/i 



.«Bp{ikd'’^Jy' tci' ;h^^is»^4 will 
V..-t<^'laoia't© reacting aniQiola''™i)&?;'il©althy 

4tO0k to be tested shall be 
aatiitary conditions, and more 'e$|^^|ii||]^ that 
» air space, \ onfilation, and light bo-]^1?ided 

'' bhildlngs occupied by the animals. ‘ 

“ 16* Wo rbcomznond that the Board of Agriculture 
laud and Scotland and the N'eterinary Department of the JPiiyy 
Ciouncil iin Ireland undertake the circulation among agrieuttoral 
hoeietiei of instructions for the proj>er use of the tuberculindcat, 
with explanation of the Bignifioauce of reaction, and dircctl^s 
for efleotiv© isolation of roacling imiinuls. 


t( 


AprU/^, 


VeoMI AULUS ANI> Klit'IT. 

Th<}/^^kh 4 ^ of.decay in fruit and vegetahlos aio sufflcich^^ 


, i T' V • # a * 

guidaiEtii^ 'As a rule the public are c>jpablo of protOctij 
selves;: 

Thlfdi^tigot arising from the consumption of decay^fjPdliin 
the irfernf young children, is a serious one, 
tend|p^^ h^ to cause diarrhoea. ^ 



Cork, BuEAd, and Flour* 

“Qxe wholesoaifeness of com, br^. or Fohr, is 
i^hO decided by the Medical OlEoer Of Health or 
an inspector’s duty to submit sahiples of any of 
ild;he have ressozi to anspe^ that they are 
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This appeti^l*^|:frti tt0 jfw'ete&eo to origmtitjr, aod is mowly 
lutuKlfta aotom»n«od hm of tho Aow 

ot i’%rliam«i|t Local Ooverometit Board Orders aod Memo* 
ruiKla whUdt ^owcern inspectorh «f n uisauct •* directly or indirectly. 

The baeit Of tboscbeiBie i'^ the I'ubric Health Act of 1875, and, 
in the main* 1^0 sequence of clauses in tliai Act Ims been follow^; 
1«r«> and there clauses have b< i u ifarr,m),'od, and all amending 
1 1 luses frOTo Sttbeequeilt Public I b alth 1 > iw s bav o been imwted 
in tlif'ir UppropriatO places, ibn mnn iinpnifant clauses aod 
iiunioroilda have been quoted in tull, uul otlnra epitomised; 
su h notes only as were absolubly n(<<'yiiy fn illustrate the 
operation of the cUuses and tin pi nfni followcd by Sanitary 
A 11 1 bontieS have been added 

Ibe Local Oovernnieiit Art, l^H, tiHi\*H spniil iiolieo at 
tin end of the appendix It will bi notiud that the newly 

iM ited Pa ^b Couuuh ciitun ?init»ry pi^wem, not the 
b 1 st impoHatit of winch i» Hu [owm of ippt vl to the (Jounty 
( ojncil, if the Sanitary A itl oriiv shoul 1 i ul io uiriy out thmr 
>l.ligatiottS under the sniatai> \r is ^ 

llead,d|9& who seek a mure lull and < cnpkt* exponitiou of thj 
Public Hcaltfh Acts aie nliired to th» wi P known worhu of 
(bem Lumley, and MaiMoirin, trom winch the greater part of 
the notes in to appendix has b*« n tolb < tid 

fthbreviatioin ne usid 

hlodicai Offuer of Htilth , L A , Local AutUorMar j 
S.A, toitary Authority , L L B , I.'ital (lovernment BoarA ' 


. <¥ it 





Authority ia required (P.II.A., 189,190, and P fi 
inspector of nuisances, who may also be the 
FCr la given at the same time for the same 
more districts with the sanction of the 
to auiftlk arrangements as to salary, propor- 
jSgiW shall by order prescribe. 

yol jMtt girm to o^unly ccmacils to 


^ , 
.JO, 
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.ijipoint a county sanitary inspector or inspector of nui-vanoes, 
although thisooufsc Itkorio than npe instance, ber>rL adoptt d. 

Unoer inloroe no (juahtua- 

tion is densKMCid^lb^ th^ ofhee; but In Ijsi^n Act of 1 M)1 
(1 OS i4^)^ it Is laid dnw.n that every ^1 

appointed alter ihc'fkst of’^iii^aary one tl)auR<ui(i 

eighthundtred and niu«ty4ive fhail be holder of a cartiidcate of »uch ho'iy 
as the Gnyeninient Ko>od niay i^am iitne tc ttpa approve, that Ik* 
has by exataitiatiou shown hmiseU competent for fdfieSt or i>ha]l ha < 
been, during the Utice ronMocutivo years precedjng tnsyeartme t}ious.tij<l 
c^hithuodmi and uinoty'tive, a Aanitan' inspector or naroector of uuit'aiu«s 
Ot a district to Ixnulou, oi ot arimn Huftitory dfetiwt out of 
cootainhig acootding tt» t)u> I.lhi pnhiHhed tonsus a populaticiatof not !^*i 
than tweuty thousuud iuhabiuut<* ’ 

Cttnfli<lalc 0 for .ippoj lit inputs lu London are novr^ called upon 
to prorlupc the (VuduHtp the Sani’aiy Inspectors* Kxaimn- 
ntiou IJoard,'ttliicii rcMjuiifs a iijoie e\temied curricMilum thm 
liereiofore. 

DtUTlRS —^Tho L.G.R in an order dated March 23rd, 1891, li n o 
definitely presoribi d the diitn‘s <d in*«|»ectors of nuisances uuch r 
the various Puhiu lle.ilili Acts wliuh IS here appended 

A 

**3. lie shall iioiloini. titlui iiri<l(f ih* special directions of the Sanii iry 
Authority, or (mu fur j*, jiut duiisj il ih* Sunitary AnthoJS^i uiidei tie 
directions ot the M iiuul oiiud «>i iUiUli, or, iii oases whai'O no siuli 
directioiiB are uqiurtd, vithout '^u^ h dnev.tifem', all the duties specul'y 
ini potted upon uu t t<t Nni>ui cs l'\ The Public Health Act, 1^7 >, 

or by any otlit ‘1 Mutou in Mutnt*", ut lo the Orders of the Local Go\tin- 
niettt Jdoord, so tar .*s tin s.im* -ippK to hjs olKce 

*'*2. He shall attend ull hkciih^' ut tiu ^unltary Authority "ahen "O 
roijuirod. 

** 3. He shall by in^pt (lion of the 1 h'-tru t* l»oth systemstioulfy at cert on 
periods, and at intei \ .ds us oi «.usiuii m ntpiire, keep hinuiittl mformed lu 
respect ot the mns.uiot s i. visiui^ tluMuin iliut icijuire abateiooilti 

“4. On reciiMHi; notne ut ilu existeme of any nuisanuf "^tllin the 
Hlstnot, or of tlu* buiuh of uu> b\i Uwa or regulations msdn by toe 
Ssniisry Antbonty tor the eiupi»L‘*>siou of nuisiuices, ho sbedh^ottarb u<i 
pins^oable, ^isit the s|)ut, and ini{uire into »ach allegad lUd iMa io n QC bre.te i> 
of toyo-lnws or regulationsj ? ^ 

*‘15L nhall reiwil to the Sumtaiy Authority any noxiuhr OT^dSensiic 
tnudhOWCti, trades, or manufactotios ei^tablished withm the X%tri«ii| and the 
hro4oh or nOD-obi^rvance of miy L)>e laws or regulataons tnado llU^pect t>f 
thu nffinoi- ^ 

Ipi Sbafi report to the 8anitary Authority my ^lainayto doltO to any 
wor]^^ «ttli>ldy, or other work* belonging to th4fie^ lU^ sleo itoy cu^e 
of uCalkent waste of water supplied by th«mr, w 5(^|cndljog by 

gas, hlthi wiee, of water used for domealw . 

‘*7. ftOm time to time, and fortieth n|M 9 k*#mphuni, visit 

and inspeo4*fb<fihaQpa and places kept Or ■used for ^ pfs^niliraHon or sale 
of butchein''‘lni4dyji*0Utbcy]iflbb^ fruit, in»getal44s^ flour, nuik, 

OI any other arti^ to whlich^the provQone of 'The ru\lic Health Act, 



INSPECTOR OF NUISANCES. 


L'd 0 


'iST.’S, in this beb&lf ahnll anplj, and examine any animal, carcase, meat, 
I . ultry, game, lleab,JSish, xmL bread, flour, milk, or 

tii<'r article as afpr i^ < 4f !'M> And ia case any such 
7utKdc ap^iear qctak.lMid to be imtit 

Inf such 

. -- *.—^ liayethe $i$m d^t with by a 

(sfMte of dOttbt et'fsitig nndeip thkr elatue^ he 

f bbibe Medioat omt ai ^ the riew of 


l-io''«>edmu» at 

f ticfc : Frovi 
-ti;iil report tl 




_ an direoted by the Sanitary pro^ 

•Jill submit of foedL drink, or drnga sutpectea to'be adnUerated, 

lu l»t‘ anaJIysed by^he analyst anpointed under *Tbo Sale of Food ami 
I >nigs Act, upon receiving a certifloate stating that the articles 

> t tcoci, dtink, ,0^ drags are adolterated, otsiise a complaint to be mislie, and 
t,-kc the oCborp$||Kfeeditigs prescribed by that Act, 

'‘ IV He ^udi give immbdiate notice to the Medical Officer of Health of 
1 lie occurmnee ivttbiu the Ihstrict of any c<»utftgioii», infeutioua, or epidemio 
ii^eitsc; and whenever it appears to l^iin tiiat the intervention of sneh 

< MJu or is iM^essary in conseciueuce of the existence of any nuisance Itijttrioua 

tl. I'.ealtb, or olany overcrowding in a house, ho rIiuII fortliwith inform the 
M • ilicul Officer of Health thereol. i.» , 

“10. Ho'shali, subject to the directions f)f*tlio Sanitary Authotlty, 
attend to the ktstnictions of the Medical OtiiCer of Health with respect to 
any measures which can be lawfully taktui hy an Inspector of Nnisances 
Kiuior The Fpblio Health Act, IKT-'*, or under any other Statute or 
.'•t.ituU'S, for preventing the spread of any contagious, infectious, or epidemio 
Ii i-case of a dan$|erctua character. ^ 

“11. He shall ent«;r from day to day, in a imok to be ruxivided by the 
''.iiiitary Atlthority, particulars of his invfW'ctions and of tlio action taken 
i >> idin in the execntion of bl.s duties, he shall a.lso keep a Wik or books, 
fo be provided by the Sanitary Authority, so arranged iih to form, os far 
a- {Kissibli^ a Continuous record of th»' sanitary i.oinhtion of each of ilio 
j M'tniscs itt res^t of which any action lias la i n t.ikcii under The Fubllo 
Health Act, ll^5j|or under any other .Stahitc or Statute,*!, and shall'keep 
any other systematic records that tin- Samuiry Authority may re<|ttire.' " 

“ 12. He shall at ail reasonable times, when applied to by the M^lcat 

< dticer of Health, produce to him iiis tmoks, or any of them, and rentier to 
ntm Bueh, ilofortnation as he may be able to furnish with respect to any 
matter id. WHeb the duties of Inspector oi Muiftanci .s relate. 

“13. Hashait, if directed by tim Sanitary Authority to do so, supexin- 
tciul due exeimtion of rdl works which may be undertaken 

jtidertiiij^'^^i^on for the auppresazoii or removal of nuiasnO^ within 
:ho ^ ^ ^ *«' 

j if directed by the Sanitary Authority to do so, act as 
“ Authority as Local Authority unefer the Contamoiis 
'Aet, IShd, and any Orders or Ilcgulaticuis mede'there- 



“1C;. . 

»'frn»r”iii|i'iv 
Ids 
Glider, 

“15, 
('bsenre' 
Authotitjjg 
Lercaf^ 

It is to 


i;^ot specifically provided for in this Order, he shall 
YiHl the latrfnl orders and directions of the iiianitary 
of the Local Government SJoard which may be 
his office.*' 

fixiity of failure is Attached to the 



APPODII, 


oflioe of inspector of imaisAnce^) a»d thatj except for the contri> 
butioii of a TOpiety case^ no supervision 

of Council 

1^0 Sanitary 

^^^iltw'ftre roj^nlftted further by-the pr|^|j^yf various 
AotHi'bfl^arllainent, the material olanses ef ^ich:ii%.1bie?e sot our 

_ A ! .’a'm ^ 




sre set our 


in lift with such conuuenta as appear necewary^^^^fftemg with 


thftvFttblio Health Act, 1875. • 

''' ' * ' ‘ ' 'ii''''"'"'’' 0 

ILA.,4. PkpjnJtioss.—'“S treet’ iticlinle^ any highway (a^yWKhitA turppike 
road), ami any piiblif; bridgo (not being a county hriuts);^ ,1^ 
lane, footway, square, court, alicv or passage, whethOr'^lShOtOUghfarfi 
or. not. * '"• 

**'House* includes schools, also facton'ea and other hulldia|^lx> which 
inoi^thaA twenty persons are employed * at one tim% .’ ’'''Vl'''' : 

tneans any drain of and used for the ilrahu^,of^]ll^ build ins 


drains 

except 


draitui vested in or under the control td any authority haviUj^'manage- 
mentof roads uud not Indng a local authority umler this Aet^' 

”*Sloochter-bouso' includes tlu* buddings and places oalled 

slalighter-nOMseS and knackers’ yards, and anv building 0t j^SflS^USed for 
slaughteriug cattle, hors< v<, or animals of any ucscripUoA fflt ' ; 


ondon. 

Mi. 


ilfofe.—The IMIL. Act, ISOl, adds to the deBtii 
the words "whetlier or not thcM-o are houses m 




f# street 



hpUilC wholly or partly orectinl vindor statiitoiy . 

is detiued as a “court yard, of 

n*‘ar to a dwelling-house*^ ( 
raised as to whctlier a number of 

doors though &eparatv:d by W^l^/^b4'||#|^ging 
^re within the same ourlik.^j.\^^i^';^|^^P^n is 
ofin connection with the'diiiM|^fi^t|^ 
a ; and is farther sheeted'-'of' 

M1. A. A,, the. Amendment' Aoi :— 


' , % ^ " i ^ ^« V ^, ■• f ‘ 4' I c4 *• 


Actfc 



6 AKITARV AUniORlTIltS. 


2:7 


“ 1 VTlif^rr two or mo<ro lioOAe?lMoo|no^ to HifTermt ownpr‘. aro * < o- 
M IihI with ft pnblio ftoworjby <goo opplututoii ni«v 
t III uk' under jN^O (rotating 

.. iiininkmus 4m4 ftftUiority niav 

• IV (I an;^ ^ ^ WorklS UUiJrr th^ 

I iweiH of t})|i hiOiMta 

III siu'ii 9h&p^%mw0kwh lid Ml mKtMI t^lr irtttvoyor »k (tn 
iPi of di«]aaw)>w|itlN!^4dttM^^ 

* 2 8u^ i^ocoariom mmwiwfily or m^hs iMta.r^'d kv 

ilio urtifttt ^ jerfvi^doldwPrMvt'moivt oxponiai^ii ondor tlib lAdiko 

[k iltii AclViiMffifty b«&iwoOYOir«^^ ftocowUngly. 

“3, For thftfmtptwoir ‘dtutiv* iurkwkw a 

liraiu ummI fCMp m« wftiiuigo of mori^^ttuui yno kuikhng.^* 

Furthdp <j[|#tiitioii8 which affect •'‘inifary inspoctora are to b« 
found in tho^eWt^ry and Workdiop Acta -- 

“ The exproi^ilOtt ‘totaff hakclioudf wu ms ?m\ ImkchooHecrt' :[4fteo the} , )s>’^ 

'-I KhbisoujtayOroqn^tionorytiaked itealiu hate Hilt Mildwholmto butby Is. 

'»t 111 tn aontoihiop or place ocVupu <1 togi 1 h» i w ii li sm li knkehouaOi whiui 
1 Kit ft faotoiy WHyp tho lutsinui,.' nt tiu* Ad of IhTH Not toiooludo] 
i\ WkehQVMfjiwhio^4 fftfIon, t < , m whit}i moiut pout ri«omployod/' ,^^t 

* Theexpj^^mon ‘odipit’ in tlu PuIiIk Ui.iltb \< tsaiul iii thus Ant afiftU 

f ii Iho purpoftOil of the executmii of iIkwi A* ts mil of tliiii A« t mohuloftny }' |l \ \ 
hf oh Of ^hoa feoeptfttUi fm Uk ih posit of aslu s, f.i 1 il inalli r, or icfunKi. 1 j 

This la an additional tlch nitimi m the Puhlic Heolih Ajnend* 
lijejit A^Otji and li.is rcf«r«nfi f^i sidmiis Ti, 30,^ 40, 41, 
lU H oil the Pahlif llcaitli Att I'^T > ^to next section 
t th}<i appendix. 

‘ riiC expAifi^in ‘ganitan < untuKo mkIuI iimimI wiiUrKloiWtS, P II A A. 

t iWrtDI, ptivw, nshpUi' om na < tin t m iht lonvifiunirt.*’ U. 

'rhbiaanew doffnitiun und cvtiinulv loiucnifut. 


The definittcai; of the term “ownd ’ !■> of gnat irniioitutuc. Ip the 
1 It A., t!il7o, fttul its ainouding \ds, ndiii to owitnn may bo metsud 
[Kill fl^ir ftgout&oi peivi is ulio giM till II < ipt > lot r<Mit, and tJiia ift 
iHUftlly thomoBtoonsenidit I ouMi to pui i>i Ihi iiwiui, in tftftefl taken 
under the H.W.C. Act, IH9«>, ui'ni, li ovMij he,I .it }(.ii,t o iwenty-oiw 
AcuiA*ipjtor^iit in the piop(]t\,Mn) ihon^di h> imi^ li4\(| leAKUd It iud 
luimottnlKar thereon. 



Sanitary Authorities. 

I 

0 f Sanitary Authonties now recognised by >Stfttt:iit<i 
* 1 - 7 ( 1 ) Municipal Boroughs; (2) Urban Uixttict 
|t4md District Councils; and (4) Port iisanitary 

A ^ 

roblk! Healtl. Art, 1875, Swtiani 5-121> IF \, 
tin ileaiutitai of the v»rioB» .othoritics ^ >“ 
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wlio are entrusted witli thf carrying out of its provisions. By 
tliose secbioiMf/^ii$r^l^0|e Wales (excepting the 

metropalitV:^ 'llt’tKm' iM'fttJNid .luuutary districts. 
C.A., As of a muni- 

ii94. the mavor^ 'Slh^’^r^eases, ac( inj; 

hy';^,,|^cwilfliyooiitmue to be the''upbiii’'«j^*i|^y all 

urbjij5i:^)flitatf distrieta are novr goreiiied W District 

c<tell 8 .’ ,v • 

RuM districts, which were previously,i^Whed by tlifs 
guardians of the poor acting' as rural sanitary aUthoritioK, are 
nour governed b\ Rural District Councils to whom are i n 

trusted the administration of the sanitary A^ts.. v In addition \r. 
this re-armngement of authorities, and, in certain c^S, re-adju'^t 
merit of houndarii>s, the Act creates new authorities in the sliap** 

of Parish Councils to wlion'i are also entru<|^ Oef^n sanitary 
powers (see pp. 329*332). 

<;.A., A further distinction 1ms hecn made by th# X.ocai Government 
I19, Act of 1888 by which certain sanitary powers nro given to th'‘ 
County Councils vvitli re^i;anl to the api>oiiJtment of nmdical 
otKcers of health tbr tlie county, and to the payment of district 
mr^ical ofticors of health, and further they may cause a repr*-- 
sentation to lie niiule <*i>ifc<‘rnini,' any district in thocdUpty to tlie 
if the pro\ isi*ins of the Public Health Act are not properly 
enforced therein. C’ounty Oouncihs are also given tftonsideraiilc 
powers under thi Isidation Hospitals Act, 1893, and, as apical 
authorities, by the Local (lovennuent Act. 1804 (see p. 32Qi). 

The Metropolis is a county by itself, and IS governed in 
this matter by the speci.al Acts relating to its vestrieSaoddLstrirt 
boards, which are fully set out. in Schedules A aad^dl^ to the 
Metropolis Management Act, LS.'i.'i, with the additioU;0f the City 
p of Loudon and the Local IWrd of Woolvvich, wliosi^'is 

now clearly detiived. The law of public health in ^if' m^tropali.s 
is .Daquentiy alluded to in this appendix, attd^:^y, special 
clifferonees in it are noted. ^ 

‘ ''.I 


P H A., 

y\:H. 




> in f'*' , 

_ Sanitary Provaions. . . 

T^ s^ltaiy provisions of the Act of IdTS are ^fened in 
4iid comprise 131 sections, grouped^ -' - 


head 
and i 
tain 


•»*»» iwi, o,.vv«uii9, ;HWH^.'''.variouS' 

lyife first of these is Soworaff# 4ii!|l^li^nage, 

^ t «n/%1 


,.io»a 13-34 inclasive.. ’ThjB;d^i||gf|li^m con- 
w»iuvw'j«i^'ira-j!Hwi!e.';e$pecially within, the proyh0toft’c^'?|®hrsiirvev'or, 
and featuie$ ii^brioiiy~|u|^3i&ed. 

In consiiddVPil clauaeSi ^Ven to the 

d^jpions of 0 dmn and a »Eiwer (p. 276), and it should be^ 



SANITARY PROVISIONS. 




tatioTi, that* ife/3 
ami that 
liot, thore{4%M^i^1^' 
th« 

iuiVlIlg 


cloarly understood tliat ad diaiiui v|doh%Pe naed for more than 
one 19 of ihu 

jto.'Uiiaiuterprf • 

, . operation; 

p*^dtba^ local sanction 

S wmmon drain ^op- ^ov^l housi a 
s) upon private land, since, in the event, 
of it "being. iStSi^iiaary to examiite their sewer, they would h<‘ 
cotnpelled tpi.enW Upon private property, «nd would probably 
lj(i exposed 1b « demand for cofapen^ation for so doing. 

In thebia|||!0^1is, and in at least one provincial town (Heading) 
the dilBcultjf is Inet by permitting the drainage of such a row^of 
houses to c^:afiected by a combimd operation; this or some 
similar piXtvisibjt is urgently needf>d in the general law. 

The sewe^^ with certain special exceptions, being the property 
of the 1 j»A., whetherInade or puR’haseti by tluun, they are bound 
to provide efficient sewers and to keep tla*ni in repair; and they 
must purify their sewage before discharging it into any natural 
stream, a pn^vision which will reoeivo further notice when the 
Ivivers'Holjlutiott Act is treated of (je I’.IO). Powers art* also given IM’. 
for the cOnstcn<£tton of works, ike., hir^he treiiirnent and disposal 
of sewage^ with certain re.strictious, and subieet to an enquiry by 
the the system of sewer-s must be properly constructed, 

ventiiatod* cleansed And covered, and niuHi not he allowed to 
become Hr nuisance or injurimi', to health 
Owners or occupiers of premiM-^ an ioiiith'd to qjtrry drains p.If 
into thepuhlicsewer after notice and on cornjilianee with the iwgu- 21 i 
lationsjof the X*.A.; and, on the other hand, if therohie a sewer 
withinJlOK) feet from the siie^ or :iny house, i.e , tin; Wuiidary of 
the pfiyate land, the L.A., uules.s th»*ro is already a drai|[]i suffi¬ 
cient for effectual drainage, may requires the owner or OCCU|>ier to 
drain to ilie sewer according to their dircotiohs 
as TC^|di:.ihftterjal and level,, further than that, if the L.A. 
make^i^RttgC in their system of sewerage, they may adapt the; 
existi|^l|l^yii^ drains to the new' system, and close the old 
8ewer^;.|ffi|qtii«S newly erected or rebuilt in urban districts must 

satisfaction of the L.A. The written per* 
i^::attthority is required for erecting any building 
|)i4un^n clktricts. 

deeJt with in seasons 3^*41. 
inspector with respSjyt to these are 


be 

missirn^^ 
over 

Pri 

Tbed 
laid dowA 

* There ia |ab Wl 
See p. 316. 


o£ “site” except in 



2m 


▲FPEKDli; 


f.A., 


‘*If a hoQM within thrildistrict of a local anthorftjr app^irs to sacn 
authority hy tite report cil J|^ of unisaitces to l>e 

ana au^ ashpit 
)anthority atiail, iiy 
lioQse, M'itbin » 
water-closet, 
pr either of 


without a 
furui»hdi ifi| 
written 
reasonftldtt^ 



an «»hpit 


them; 

“ft 

exni 


Imsy tvwittiwi,'’ 


. ;iloto M not eompliei) at the 

, ,.tlie.tiitte speoifieo in the notice,' requin'd 

to land may recover in a summaty- owner tiie 

ex^nsei incurred by them in so doing, or the same 

to ^.private improvement expenses t J^ovidetj; ^ wrater closet, 

carth-ofoset or privy has )>eeu and is used, in comiiHliivm of 

two or more bouses, or if in the opinion of the lo«^ a water- 


ohhiet;, carth doKct or privy may )>e so used, they,nqfHd;^^>E><iaife the 
same to lie provided for each house.” ' - 

See exteudt^d dotinition of an ashpit, p, 277. ■ >t*t * 

By thin section, a Local Anthority ipay require' i. Iiiil^closct 
to bft Bubstitutiui for m privy if the latter is Stt opinion 
insullS^ent, hut they cannot pass a general order i jssai^oase must 
bo reported and conHidcred on its nx'rits. la this ^hlteotiou it 
has also lieen held that one privy is suflieient for two houses. 

The following section proviiles that, with the of the 

L,A., an earth-closet may he substituted for a ; and 

an eatth-oloset is further defined as “ any place for ^^If^ption 
and deodorination of hveal matter constnt(eted t<> thO#ii^ll&ction 
of the L. A.” ': ‘ ■' 

The next section refers to the provision of privy 

accommodation for factories, but the duty of this 

case, asa^ed to the surveyor. In connection pro- 

11. A A., vision, tno twenty-sci’ond section of the PubUh-lll^pphr Acts 
Amendment Act, should be read, as, wherever ji|^^li^;heen 
* adopted, the earlier section has been superseded It is 

i/ ta ■ * * ’ V* 

as fellows 


n A., 


H.A., 




Every building, used as a W'orkshop or TUiahf 
employed or intended to be, employed hi. Sl . 
erected before or after the adoption of thhfj 
vdwlribt, shall be provide^l with su^cient tend 
of saaitary conveniences, having 
"" * d ia or in attendance at su<^ 

are .employed, or intended'Waft 
separate accommodatioit fq^'f 
to an nrban anthorito; 
of ibis aoetioa 


jmti 
at' 

"2.- 
snrveyo#'' 
ca.se of any 
notice, reqi 





grti^/wbere 

.ibis’Act 
3a- 
iber of 
yWe 
“^or in 

f^ .their 
:'in the 
hy written 
make such 
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t 


alterations an<1 e^litiono thofoin Ik* m}%irc<l to gu« sueh auffuu nt» 

M lUblo, and pmiwr 

^ Any petaoi) tuitue 

n lit bi liabfafo» (lounds, 

4 |kt Public 

ni ilth Aut, *> 

This ^ Adopipd hf Tiiral AUtfioilttApt 

1 In* m cupi^feftg out tl^s snetioii U tmpwred ttpon tha 
sui \ f*vor, aiiii4^«| 4i{fon iha umpeetor of nnisatocfoa. 

With ttdt should edso bo read tho third attd Ibuith 

SKt»oa9<?Ctli« Ihetory Act, IhTii -i- 


“ 4 factoa^fhid^ bo hept m a cleanly btato and fie« fiom efflntia awtJni' 
from any df^n« vator Uoset, earth t iosit, prny, iiruml, or other ntnasnci 
* ‘ A fact^ Pt^iU not be so ovt rcrow <k d \k lul< work is cArrie<l on therelit as 
to l>e dauaorons or luj^mnous to tlie hvaUli of tho i f raons * r(i| loyed theroin, 
and shall Ini y^ntllated in auih a innnmr aa to imdir baiiulrHS, so far us 
{iraituablSt all the gases, \aiKiiirs dust or othtr inipuntios generated m 
the coursa of l^e humafattunng pioceHs or hsndirralt (arneu on thefdtn 
that tiiuy halo^rions to health 

‘*A t)a which there is a <ontrauntiun of this section «haU be 

denned ndtabe kept in confoniuty with this \<.t 
“ Mi'heriaiit a|iipears to on uoiptetot nn h i tlnn At t that any act, Begirt 1, 
or defanl|;ih ration to any dram, w ii« r * lyst ten ih tlost t privy, ashpit, 
Mater shpp^ ttnlsanCe or other matt< r in a f i Lor\ or wt ikahop is ptmiah 
able or inder tlie law r< latm^' to pul iil hi alt It, but not nnder 

this Ant|, thal k>'t mtt < m vintuu (jf t'ud) act, negicfit, or 

di^anlty iddlnlMniitary aothi ritv iumIkhi diMtn t tin ftu tory or worwbop 
IS Mtaahfef and it shall be the duty of the !<uiitar> authority to malcn anon 
iijqairyinhOihe subject ol tin noti < un 1 taki aiuh aitioii theroothas to 
that antnot^ty may seem prop* r jor th< purpf m of«nfordng the law# 

**A» Ittipactw, under this Act nu>, b»r ‘In purpose of tbw Said^im, 
take mth^him into a factory or MoiVsIxp a imdical officer of hSMth, 
mspuji^Qr w nuisances, or otlu r otliccr of ilu t, imtaiy authonty.^ 


Xhl s^cCion provides tint any Urban JbA> tphy provide 
pub^^if^reoiencos, unnaK Ac , and by the provi||pns of th< 
“ Aotb Aineiidnunit A(t, 20, 31, tbo^A may 
Olber of regulations rc'-pfcting such plocesi both as 
and management 

^ l^vulea that the L.A. shall preside for the profu r 
ditildhs, water-closets, earth closets, pnvies, ashpits, 


V”: ,„ 

On 

that any drij^^'^ 


3 with the action to b#taken m the event of a 
^3^ above being reported to the S.A..— 

^ #*y pfrsoii to a local witbority, atating 

etfrt&^OMli, pnryt ashpit or cesspool on or 


r ,is-s 


I ,1S7‘n 4 


1 ' HA, 
{U w)d 
I IfAA 
2U 21 


A. 

40 


P If A , 
41. 


j|J»PENOIZ. V 


ff 

Iniiji-ing to any premises within their^istrict u ft naisaoce or injurinu.i (/> 
hmlik Oxit not Otherwise), lupU may, by writing, em[««er 

tiicir surveyor hours’ wnit^'u 

notido to withon* 

notice, Uf! and cause ti.^ 

ground earth'Cl->.*>. 

'exinnbfti^od i» *>' 

shail^^'the grutmd to be cIcwck), and mf go<»t 

an sotib ita^n m, and the expense# of tho wb^, bv th- 

local 'jltttheidty. If the drain, water^eloset, eartb-^t^^ ashpit nr 

cesspcmf on examination appear to be in bod eohdltlil^^':Or to r(;qmrt> 
altOjratbn or amendment, toe local autiiority shall eause notm 

in wn’itinff to be given to tbo owner or ocotipier of the brfiinises i'e«iniini- 
httd forthwith or within a reaKotmble time thefyii#': ipbi^ed ^ do tht‘ 
neoessary worhs; and if such notice is not camptfed wftbi ^e person to 
whom it is given shall he liablo U> a penalty not exceeding shillings foi 
every day during which he copyrmea to make d&fatttt^ fod the local 
ttutJnmty may, if tliey think lit, execute »uch works, and ib% recover in a 
summary manner from Ur* owner the expenses incurred bjf them in m> 
doing, OP may by order declare tlio aauio to be nrivut#'improvement 
expeuHes.” • 


This soction is of iinjiorinnco to tho sanitary i^s|>0ct^, and in, 
carrying out its provi.sions ir is most essential that h® should 
obtain the proper cousmt of liis comrnittt^e or board} and, if 
cincrgeney is dcolnrcd, «i sliotild bo expressly so Jtated in 
meriting. An inspootor should bo careful whet^S the wrords. 

injurious to health,” an* used that injury ^fsan be-jiroved, ir, 
having been held by magislrates that Injurions^’'Ipiieana that au 
injury 1ms been done, not that it may occur. A'.i?.-—.|l^ere is no 
tl«*cision of a higher eoiirt to tliis eli'ect. 

In connection with privy and ashpit nuisani^S} Ah© new 
provision in the IMI.A.A., 21. is of great value andll^portance 
ill those urban districts where it has been adopted (lAii^not be 
adopted bv rural authorities). It reads as toilow® J^:V’ 1 

H.A.A,, “ 1* )Vhere any portion of a room extends iminediaWfy <^Sfi‘wiy privy 

4 . (uut-behsgw water closet or e.xrth-cktset), or immediately ovsr t^y'pSSsfiuoF. 
middsn} or uiib^iit, that room, whether built before or «ft^ .th4|^d^^)tion of 
this, {girt of this Act, xball not be occupied as a dwelUng;|^h!^ 
pl^^ ^ Workroom, or place of habitual employmeait oif in any 

trade,>or Inistnos^ during any portion of 
^FSon who after the expiration of «lw 
adopl^'^. tbis port of this Act, and after notice irol:«|t^j^ 


U.A.A 


seven days, so occupies, and 
^josy auoh Jlpom, shall be liable to n'^piaAi 




ers to 
«l*oeeding 


The 'teiniiiv 
receptacle 


dusted ant^ ind 


movable 



tAN'ITART PROVISIONS. 


Tlie dutifs of an inspector.of nuisauees, in towns oontainin^; 
much old property under tlic.'jc pre¬ 
visions roust ho oocupiod 

V itii a exist, ami 

he will do r^plaoles, 

ti-' 

s u bstj tutionmwwe^ 

Sections of ttie P.ItA., deal Wiidi se&Veng'- 

ing and olmisil^, hut only .43, 47, 41^, 49, and dO require 
special ^ 

“ Ifalocsd tiithortty who have themsoJvos imdertaken or csoutraeted for I'll \ 
the removal of hoUM refuse from premii»«i^, or tne oleaneing of oarthfOloaetH. 11. 
pnvb$, aahpitV; and ceaspools tail, without reaaotiablo excuse, after notict; 
in writing iroro ihe oeeupierot any house within their diatriet requirini,' 
them to remoyOftfliy bouse refuse or to ^leanso any eartb-oloaet, privy, ash 
Jill or cesajpoi^ belonging to such iiou.se or uscil by the occupiers thereof, to 
cause the aaine,tobe removed or ("loansod, as the case may be, within aeveii 
tlays, the WUbority shall In; liable to i>iiy to the occupier of such house 
a penalty not exceeding five .shillings for evqry day during which such 
default coOtlDOet after the expiration of the said peri(Ml." 

A''ofx.--«>1[^hi8' •*notice in writing'’ doi.s not mean notice given 
to the lnh|jieoiort but addroiist-d t«) the L.A. through their clerk 
or at their offices. 

P»y Section 47 it is unlawful in an whan district p ti A , 

-47 

“ 1. To keepiwifie in any dwelhng-houBr, or «<> ns to Im a nuisance. 

“2. To auaer any waste water to rem.dn witlnii any dwelHugdlOUse 
for twcnl^'four hours after written notn-e from the urban autlmjrity. 

“IJ. To allow the contents r»f any w'ater closet, privy or cc8»I>Ool tO over¬ 
flow or soak therefrom." 

In this aecfcion no proof of injury to health i.s rcquirfHl) and 
action roust be taken against the ocn/pi^r; the owner is not 
iiientioned. 

The 44th section, tliortgh not roforring to an inspector oflMi A , 
nuisanc^ is important with regard to hyc-lawiB.; andl is further i 
suDideM#ited bv section 2G of the Public Jlealth Acte Amend- IMl A A 


raent A^'iSfbic^ is partly wrian and partly rural in its operation. 

sections power is granuid to make byedaw.s, 
inccupiers the iluties of cleansing footpatliK, 
vefose, and cleansing privies, dec., when sucli 
duties^l^^iililflifrdertaken by the L.A., and even where the L.A. 

, house refuse, they may impose duties in pjj 
the occupier, Urban authorities may 2n. 
i^pectang the hours "for removal of 

demising in case any 

be spilled. ^ 


n A A., 



i* A ’ 

iJliwiaa ro 









APPENDIX. 


1 he remaining aectinna of |hi» of the Act are appended 

in full 

ffAtt #_ r .x 


diin'c-t 

of authouiy 

of oigtHicc to apfteaif jurijulictutu 

to ra^’fa^eVhy m order should not m cloanKU^:; 

•tio|||;i™te^riM» or open tUtol>* an^for o*OCitlttg gn<«^ie!(?«l?^lo«it or otln^r 
•t]r5*el|jW''W*oii‘k«» m may appear to each, and such 

oJU^j^i^r h«<aring the pariie*, <jr «xytorr#1tt*i«»go«di^^^ hf any f>i>e 
of tHw> lO appifqir, may make such otfWwith - f 

thoiv^Ks* and the perwms hy whom the name V'd hy 

whom and in what proportions the cost of such paid, anil 

also as to the amount thereof, and the time aiidmii;^ Cf as to 

•UoU court may Hfrm rcasrumhle, •^'* i'^' 

“ 4U, \Vlu*re in any «r?m/i <h»trict it apitears to the of nuisanccH 

thataoy accntnulaiion of marinre, dung, muI or hlth ot* ojlh^^ofrensi\e or 
noxious matter ougiii to !«• rcinovoU, lie shall give nc^ice to tfep tters/m to 
whom the same belongs, 'or t4> the oocujfier of the px^sng^illl»' jwhereim it 
existi^, to renmve the same ; and if such notice is not OC|p:^Ued with 
within twenty-four hours from the service thereof, the matttlihs^ dong, soil 
or tilth or matter referred to shall ho vomited in and bo ouhl or disposed of 
by the nrban authority, and the proccctls thei’cof sliatl be apj^led in pay¬ 
ment Of tlie expeuscs imurmd hy them in the execution m tbb» section; 
and the surplus (if any; shall he n.iiii on demand to the owner 0^ the matter 
removed/* , : , 

V‘The expenses of removal hy tlie urhan authority of Utty,'ei|^ aecumu- 
lattop, if and so far as they ute not covcrctl hy the sale tnay be 

recovered by the urlmn autiionty m a summary manner ftodi pOraon to 
w'hom the accumulation ladoogs, or fr(.m the occu|iier qi thj^ jpirfemjses, or 
(where there Ja no occupuT) from the owner. - - ■} . 

Notice may l>e given hy any ufhan authority (by pnhlhliahoounce- 
mentin the district or oUH‘i‘wi.'>c) for the periodical renoo^ or 

other refuse matter from iiiew s, staliles or other preotis^;' ,iiisfj^'’.ir]^ere any 
such notice has been given any ja'ison to w|iom tW Infuse 

matter belong who fails so to remove the same, or periwl^li{fi|pi^ accu¬ 
mulation, and does not continue such |>eriodical remov^,X^;|||&lIntervals 
as, the urban authority direct, shall l>o liable without to a 


such autbt^ 


t^fapsos nerd no special are 

!(,Pl|ly-to urban authorities. ;, ' 

Passing over sectionsdeal 
^^^pirovide water supply and the 
^tion is-6a 


ntSe^lvithi 


iu{>ply of i 

• See sanitary provilions of ioe« 00 1894, pp. 3*28-831. 



ilf#ppears to 
hut a proper 
ished tueieto 



BAKITABT PB0VIS1QK3. 


tt A cost not exMedwg th« ira^ »tith<»ri«od by nay IocaI Act ia foroo 


wiikm tb« <li8tridt> W wha^ 
n>it exceeding 
inent BOATti 
all the ci 
^tve notice in 
(.pfcilied^ to 

ncc’csaary fttf 'vr:^'-:v\ % •;, 

“ If ,i^A!oc&L 

Authority And 

for that «mjf';'4diklrAot with oott)|^tiy 

biipptylng «|ji^/.;it||{ii:;^{r dletriel/i&d water rAtett laiiy'and 
k'Mwi on or eomf^ny whien la)|^]^A the 

Hii[tply and'it^ as if tiio owner or occa^ier o^ iitA'^miecn 

)ia<l were v ilUug to wat^ ral^for the 

«anie, and Incurred by tho local authority in doing.Any AiicU 

works majr in A sumumry manner from the owner or the 

premises, oT'i^y oji, order of the local i^uthority bo ilcclored to lie private 
im[>wjveinehji;«?i;if^ies.’'* 


A«t io in force at a coat 
M fdtn Looa^ GuverU' 
under 

Ahail 

V ' VJ'i.'''/'•'’ ’■■.;! *■/ •" V' ' 

' '■»« i’ ftief.:''* >' V "•w'da '^a' i'i • ■ 


This iff^bts rural as well as urban districts. It will 

h<? obsery^ 'thit action can only be tukcti on the* report of the 
surveyor),tho duty nf the inspector of iiumiMm, 
ill all insides where he finds proiuises without a water «upj>ly, 
to report>;fe,» 0 .TnOto theKurveyor. In rural districts, the two 
otlioea aro bl^n'/eombined (aec above, section 4). Authorities 
ilitlbr as t^; Whether a proper supply of wutcr refers to quality or 
only untjuantitjr. 

Scctioii$.;03 to &7, and also the incorporated clauses of the 1*11 A- . 
%Vater-W,<h%g Clauees Acts, arc unimportant and require llo 
notice hbro'';.but }>aBsiug mention should be made of the ^ub|ic 
Health {Water) Act, !t^7H, whieb iirovides in its third aedtion 
that it Ahldl be the duly of every rnra/ S.A. to see thiM; eydty 
occupl^' ,dyrelling*hottse has, within reasonable distaUd^. an 
avaiUjIyil supply of wliolesome water, suflicient for eonnuQipjllon 
and ui||^'dpBtte«tic purposes, lieports as to these polntie ittny, . 
he mther the M.O.H. or the inspector* of huisaiices^ 

and hUvo power to act on such reports. ’ • 

Futpi^i^dh BOfjfcioR 7 of the same Act the duty of periodical 
insp^AlMilb, water supply by the oibcers of the authority in 
pior|^tt|I^A|4 powers of entry upon pretniees hir euen a 

officers, as in tbo' Public Healtii. 

ITIl ' ' iJt'l » ^ A t • .. • M i .il. •_ 


A-i* *— ’■'4rs 
«C*-— 

“Onthewt] 

* See sa 


Act is ununiiortant in this cont|xt. 

Iditel 'with the dilution sfcreanw by ga«, I’ H A-. 


wlihd^ 70.jd1h, polluted wells, ten^«> 

Waey;h^ that wiihin 

y prevfi^Siif'ilfe dor, Ac^ 1894, pp. 32 h-;j;5I. 



APPEIfMX. 


i: ‘ ^ 


tl.nr district the wAier in any well, tank or «i«tern» public or private, or 
ijppltcd from any {mblk tiMtd or lijkely to be u»ed by man for 

or dotnfatie piirpie^ or.lcif i^nfiiotniiog dxinka for the uao 
<d man, «/•i»oh authority 
may |o order to remedy 

the or oc-cupier 

of if it be private, 

ami. « pn.blk^‘^''welh any person 

nUege^.M the application to be ititeraeied m may eitio-r 

dtunMi* tb« kf^kation or may make an well, uii k. 

cieliiwbft or ptimp to fw |ienj>ane»»tly or t4iHnporaidly the water t«* Ut 

u^ ^ eerbin purpoaes only, or ««ch other order m vtwy a^j^ar to th» m 
to be refibklte to prevemt injury to^tbe heaH}! of pi^ritftia arinkmg tli» 
•water. • 

The coarl may, if they ace ht. cause tJie water oomjplain'bd of to ha 
anetyaed at the cost of the local authority apidyisg to uinkr thin' 
acethm. 

**lf the person on whom au <^niur under thk aoetton bt toe^le fnik to 
comply with the- sumo, the court tiuiv, iui the appUcatioti of the I.-.il 
authority, authorise Uumo to do whatever may W uceiiaaai^itt.^heoxe< uti()ii 
of the ortki, iind any expenses incurred by tliettt may no recovered in a 
pumnmry manner l«om ttiy pornon on whom the ortkr i» made. 

KxfH'n'Mts inctirrrd h\ any rural authority ui the ttxeention of this 
Koctiojj, and not ret’ovM-e<{ hy them as .iforeieiid, ahali be apCKdal e*p<!m*i ,s ’’ 


Tliisi proviaiuii is extn>mi iy iuipiirluni and x^eqtiirea cominrnt. 
It is Ui Im iioticcil that u is open fo any person, not of nec<‘f?sity 
an oflict^r of (h«? Autliority, lo make roprosentfttion ; ajotl, furtht r, 
it 1ms luw'u iK'ltl h/ (tkirporation of J^rtnitlgham r. 

Shaw), I hat injuriou,s is md synonyimuis with dalijgpernus, Imt 
that it is nccessaiy to prove injury ; this ditBculty hius been dealt 
With in the eorrespoiulim,' eiauso of tb** l*«l>lic 
Act, by the inseriion of tlm •words or 


aber 

“injurious,” and “or vliin;L^rr ’ after "injury.” It Is flutter lo 
Ite uoto<l that this scaiion <loos not provide for of 

water in the place of the closed wadi, but the pteinife^yflll then 
eoiue under sec. d-, IMl.A.. su/.ru. 

Sections 71*75 deal w ith cellar dwelUnfiTS. pt^patiori 

of fitny eeUar Inxilt or rebuilt since 1848 fts ft, dwoUIng, is 
absolutely prohibited, nml no cellar can be occupied Mjk Htircliiiig 
atftil unledmi it fulliJs tlie billowing requiremeato ‘, 

I. XXeight not less than 7 feet, 3 feet being atwvft ground 

■■ 

% of the cellar, Utere innst b© an ftm 2 inches 

widftiii; |W«t, and C inches Imlow th« IwtSi bf 

3- draiiw^ l>y » drain below 


the tevfel 
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Ti. There must l»e a flrepiace and chimney; anti a window at 
sijuaro feet in ape^ ^ Sjpw. 

A cellar is one the 


Tlje rtign\tSMmmm0m wit), imi. A , 

It) sections britdiy TO M. 

iiinmarised ^ ■ ' 

< 'oiiimoa are be pegisfcere4 % ^h« 8»A,,arid 

in' not to lm,4^;5«teas 80 tegiateri^d they most l?e itispe«te<l 
‘ i I'ojx; regisd^ioitby an officer o# the local authority (not neetts- 
.irily^ the iiispei^r M Auisancisj. iu*some cases a laeuihcr of tho 
jxiiK’c forceje.a|»|tom£edh aud notice of the regisferatioa must he 
aliitiJSri to the ioiHte,,, 

It is ofteh cdnvenienfc to appoint a policeA^tficer ns aijsislant 


li.'pector to'pr^erve to the policc'a right of entry. 

The LO3. have mued an important jneinorandum in con- 
'i‘ I'tinn with their Model Jiyedaw-s inr (lottiniun Lodguig-houses 
which the necessary tpialificaiions Ihf structural Utuess are 
viii.'t minutely laid down, and whicl) is licre- appended ; - 

*■ The rtdS8%r}dch should g))id<‘ tin' in' pt -'iitii; ofh-'er in Ijis oxaniiriatiMn 
oi the premisci may b& thus hrietly ioilictiUM!ihe hoiixe should It) 
}.''‘s<*8a the'<^4itha^ of whoK-sonitiu-.vn ncoded f<*r dwellujgdiotitK’s lit 
L'l'iieral; and 13). It fehould furtlier huw. arMiiL:eriu'iits httnig it for its 
t^pi’ciaS purpose of rCCeH'ing agivvii uninht r of Iruh'ciM, 

*• 1. Ibo house should ho diy in itn foiuniation-, and have projsjfdrftinago 
r.cteriugfttld Spoutmt', with properly lard and biih'-tautial paving to any 
..jta <rr yard, shutting on it. kfi drains hlnruld have thfif connections 
p) >'jH;rly ih4de» and tiiey sliuuld he tr<ip|<ed w lu te n» tt>si.iiry, and advtjuately 
^ t'nt'Uatod» Excerpt the soil-pipe from a pti,(K rl v trapped wator<d£»tct, 
i'i. i'« should h© no direct communication of iln- 'irains with the Inteirior of 
: la- hous<f» ‘ Ail waste pipes from suikM, hasin^ and (•i5't<Tn»should dhKdiargo 
iiU) th@::op«a air over gwlhes outMcie the Iioumi-. The sothpips liiould 
alwaysefficientiy ventilated, i'l.e i.io-et<« or ptivies amt tha vefuiuf 
I • L-eptafflea of tha house should be in proper Mtuatious. of •proper codstrue- 
1 lon luta adapts, to any scavengiri}: anau.eim-nu that maybe in ^rce in 
ih« dkfrf^V ^9 house sliould liave a water »ui<ply oi good (jualiiy, and if 
tne wai^J^ tf^Onxditt cisterns they should i»c (.‘.ouveniently ptacea and of 
ptopor to prevent any fouling of water, 'j he walk, rdof; and 

tlwfsdf tdiottld be in go<Hl rej*air, inside w'aUs should not lj« 

and Staircases should poSj»e»«i theiiieaagof complete 
ventilal^|":ifb3^^ of adequate sizo, able to be opened to their full 
V xtent, both at top aiwl bottom. Any room projKi^^nd for 

! a chimney should bo furnislied With ispecial venti 

■ •'‘iS a .room not Imving a window to the outer mV, a yen 

.: ife can ^wsidom be proper for regietration. 

“ ‘2. the house and each «%Bpmg rooip may bo 

wintered upjCKp .th|^. d^Mmsiona d^ae rocanx md tiicir 

t&eatiWttBt of aCdommcKiatlon <>t 
.: her hinds, , m bo naed for akeping, 

IV iu! • Theit: aT| the U«ife#|iiwiliiBa by windows and chinuivyt', 

atj-jc: 3'Hj cubic feet will fao a pnopor etendard of space to ascurt to • ach 
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T 

pf-rson; bnt in m*ny toomt it iriU be tight to appoint a larg<»r ,ir. I 

t!»m cfin only be detQtmkvoiA erf the f^tticttlar w*c#ni 1 1 

hotwHs Hlumid ’' 




deyrofnn.'., i *. 
,,|ef water . 
tecepUu !■ ■* 

’■ ‘asuae ia 

^,u"jooii»tant H I 

■Olwtft. f»r 
re^>>trr- 1 
-flm Wa>‘h'.r : 
* lunl Jif 
fttkl be Hx-a 

in inan\ 


that are. 

•houkl tM 

•hoi 

be fteooro^ ^ 
than lo ji^loni '* 

6 gtitW^'A ,4siy where there are dry etiofMta.' 
lo3;fe"/ltVA«|^te oloHPt or privy 
aceS^i^bd^tti^ ehouh), wher<'Ver,praaU«sfltb% ^j*i<||' 
brfiift thO,pe4lroiwie ; umi the ba»iii»,for 
itt4' I^Wwa!'- f' tips nnU 'iisclmrifft pljw 

inipection of commoii ludging*liOttsea vrr:,,.'T^,i> -- 

oiia^a, hoen mistakouiy in the Imnda of pr)s-**>' 

no jipfHJiAl knowlotlgc of .v.itiiUry ;tPftC*j 18lM. 

houaVH in the luc f toijolis have bfou ftot' of il-- 

Linniioit Cotiftiy i'ouii' jl, And ;i nttudx'r of |i|!4iporfy <|uaH!,tot) 
inspoetors )«av« lan n appuintnl. In the prontjotetjj^ prnct (., 
uf oatpwsting such duties to Samury JnspecWrii i|r iwitiiutiit j. 

eKt4!ilKliug, , , » i . , 

Powor la nl»o given t<« t^o S.A. fo make byoditwBy’tbfi^Wiiw tin* 

proviaion of ■water, to eonip*’) Jtulgjng'house keojioirf^ijtnewrtt'h 
twieoayoar, and tt> ord« v r* j*orts IVum keepers of k«jo«^fecoivifig 
vftgrauts, i^c. Ail ea’'es tif iidfetums diaeoao witiSl^'fc^,'*rirpori' il 
• 1! A A ,tO tho M.oil. ujid ill*- relieving n|li<>er under ft T' 

*"-• renaming chiusoH relating to etmuiion lodging^ooW^re of 
sporiial imporiaiK’c to the .uspecior of uuistinccss*; ,; ' 

The definition of a common lodging-house 
of some fUfcpute, ami while it is delined in fcheij^il^h^ulilie 
HebltU Act» as *'a house in i\hieh pemnS or 

Itxiged for hire Jor a single nogUl or for Idas il^'illjrif^ nt a 
hhs ttl'ii htan di'tined us “that el»i«i of lijn^l^^oii.se 
.persons of the poorer class are W!^|yj^ yp f,'a^oit. 
pitfip^'.and, though strangers to 0110 to 

wmimm room." ^ Further this 

suM&^Ul-be found in the deeision of 

Booth, Decemlwr, 18»# 

byt^lAws for in 

lei I^P^^Sl'Isyating to- 

eiuumun^lcSfeliiisi^'’'i^' ■ Worlung. 


IH 

no 


I ^v. »’ 

ISS.'), s. 


II. w r., 

I'.et UK, 
b.l / b 




SASITART rnovisioNi 


Act, 1>90, part iU.» tkals wholly with tho pro\ija(.*ii of 
sti- ii lious-^ij l»y lo€al authorities, whether urban or rurtU. Thm 
niiU'tujflnt h ftftd 






, t'-. H ' l ‘ ^ ' 


Act, Ml -I 

“ I. Any M |o be''a to 

b' ahi. ; ^ : irV' ■ '' '„:''''• - • ■ ■ „ 

‘ 2, AitypiKH|?^^a, giitef, wat«n|(4i««. ffwvj', vrinel, 
or ;uihpit, SO iu tneh a «t&t« sta to be oither a uuiiattoa or" bjocioua 

t-,' healdi j ''>'v^'{;''^'.a, '■ 

•‘ 3. Aliy wriwiei hept «* to be eUhi*r a uuwAuee or injartottfle health, 

“4. Aay aoes^malatjon Of depot-U which is a hutsanco of idojrloii^ to 
h.-dth; '. 

'* 5. Auy hohaebr pari of a house so oviin rowdeU as to bo daegeroe* or 
nijiiriniw tol^ hmltlt of the inmates, m holher Or not metolHirs oftfiio, wwiae 
family } fv'. 

•‘ G. Any wotkehop. or worliphiLe, not kept in a oloatity state, 

<v) not veatShpthQ m- atich a luantior a.^ to rr^nlor harmless oa far a« ptaoti- 
I fihio any caaw^'Vl^uw, dust, or other imptirities j^ctieratod in the course 
o! t!io worn,c^imaepbiir therein that an* a inii'oiiice oritijuiious to health, or 
k'- (*verqroW|dhid While work is carried on ioi to l/e dam'crous or injurioua to 
tlio healthid! t|t0iSi6'«»5pk^'ed therein *, 

“7- Any Of furnace which docs wA m fur as practicable coawRk© 

liic smoke ai$db|rffOiti tho combustiidc U'^c.! tIuTcin, and which i* need for 
working <H|gfh^'by steatn, or in any mill, faiUiry, dyhhouee, brewOry, 
baktiiioUMiji'IW ^ifork, or ia any tnanufa<'turiug or trade proceta what' 
soever jwid, 

■■ Any tddtlUiey (not being tin* chimm y of a private dweQlng'hauta) 
reiidiiiglorth hlj^k smoke in »ach rjuantity aa to be a nuiMUKse, be 
tb-emeubi.biiiulaah0e3 liable to be dcidi with summarily, in uro' 

vidcdl jy'&'Aoi*’ 

“ Wwtyi ftri'gtwwty flatigerous to th« public ia in t^xm or uuttiotwed Qu-irr^ 
land, iri^lulitiy yards of a highway or pUcc of public retort dedi^ted to I'* m ing 
the poh^'ittd It not separated therefrom by a securef and aoffid^t feote. A* I,I sdT 
it 8^ 1|i[;|^'riainmablj fenoad for the prevention of aorileuta,,lttid itntes 
so to be a nuisance lialilc to be (h^ witb ftttmnanly 

in by the roblio Health Act, 1876/’ 

“ ibcludes every pit or o{K;ning made for the porpoise 

*>f chalk, clay, gravel, or sand, 'but not any 

iiw aMlar etructure used fm< hii^n hatdtatio}!. limming 
which a huisanim or in|attoui health* or which (,f thf>' 

'* to the b«al(^.<rf the fomatei^ whetlicr v\'orkina 

iialiodew^^ Clansf*!. 

This fi^om <7) and 




or uot 


This ses 



Ar'pnNDix. 


j:<h 


^ 10 / t/hf* same Act (which imposes up<»n the S.A. the duty of 
“puttinj» int^ f<>rc« the.potters with which they aiv inves^tod. 

as to Bccuro the. pre^r ewiUiry audition of all preiuisei 
u itliin the am ttliW 

»hc only 1S80 .wh^'^;l»atenal to our 

proHont ih# sattliary 

hyodaWj|.^%r'-iiiuch .habitation,'.and ''pbW<i^ bf;'jeiitry ^is given 
to duly atithorised (pmnihably in writing; hv 

the iCA* dr by a »liist:ic«fwhere thet?n ia reaaonabte cauM- ' , 
saspect a broach of the law br the existeiM^ df d*fthgcreus inf* - 
tions disease. , • 

With mptitet to theKr> forms of nuisance a few notes jnay ii<<‘ 
bo amiss. Inspectors svill find that with respect to pig keeping, 
it in often preferahh*. to take uction iniider s<M:tlon 47, mpra, 
llio insjwction of fimiorirs decs not concern the Iddal autliority, 
as all the sanitary r»^g\ilat ions relating to fad:i)ne« were tmu^ 
furred to the Factory In.^pector hy the Act of 187B; but the L.A. 
are requin^d to fi<lminist<‘r tlm }>r>>^ isions of this section in every 
factory not included in the juovisi^ms of the Factory Act of li'T s 
(see section OH of that Art): an<l in all workshops by tho Factory 
Aet, 1801, Hcc, 4, which is appriulcil;— 


“1. E%'ery Mwkshop d'liuctl liy tJie principal 4^ (ittCludmg .u y 
wnrkahop conducted on the sy^n'in <-f not employing any child, youn;; 
'oraon, or woman therein), wul vwry workplaw within the mejining of t!.e 
*uhtie Health Act, IS7.’>, .‘siiall U* kept fn e from clUovia ariihag from any 
<!ra}ti, wator-eloset, cartli ch>-* t. pnvy, nnnul, or other nuisance^ and unit, h 
s<! kept shall be deenicti to be a nui.-iaiiee liable to be dealt with summarily 
under the law rclftiing to public lu'ttHh. ^ , • 

**2. Whehj on the cortilicate of .i medical officer of hi^Hl^pcInspect"r 
of tnitsauces it apiHM.r.s to any sanitary authority that the^im^wasbiny. 
(h^antring, or puntyini; of any such Morkshop, or of any pld^ j^tereof, is 
necessary for the iiealth ot the persons employed thenda, JflSjh aanitaiy 
.'.uthority shall give imtice ill wnlin,: to the owner or ocCUpifirtl',!^ work 
-hop to llmcwash, cleanse, or puufy the s.im*' or ][«irt tlwartSitd^’.W the caso 
may roQuire. • , 

‘'Ji, tf the person to whom notice is so given fails to OOfaply Hierowith 
witbha tha thna tlmrein sjKHUiit'it, he shaU ba Uahlo to a axcoediti:; 

ten shdliligs tor every day during w Uu h he eontiuttioa to imA|irdel|<db ^d 
th® i^tary authority may, if they think fit, cause th® woffey^. or part 
to ho limentM^od, clnmtsed, or purititHl, aud may rocovor la « oiimmary 

iu 

to 


maimlv ^jo.otipoases meurred by them m »o ttoiog irwa tiwi pm’son 
defaoib; w.,, - 

“4, Khali not apply to any wotHkadmp 

whieii (London) Act, 1891, appSei ; ‘ 




which 


It $moke nutsanei^ . .. 

oh o^tha section''r^iLdarisi'4ii<m^tlt''.4ction very 

t; rbo extreme tinwillingn^ ^of loeiil awthoritivs t'» 
iiiterfere Avith trade, the presence of large mamifarturers up m 
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"omniiltees, and the unwjIUngnegs of local raagisirates lo com ict, 
fill render this sub$t>ctionextroiaelydRi0ioultto enforce. In taking 
•i'^tion, the LA. inuRt.N i» a iMsttcr 

oit-tiiod of dealhif Hitccess- 

/til prosecutioini/friivig^ m many 

U)wn3, hut 

Further ey, 

f "kc hurniu^^ oblain^tl'lrom Br.' W|K)rta to 

ih'* Lt'l.B. •/' 

The ge«tK)»k,i«i:t Ibllowbg illth pr^ce^m iampcct p ii a., 
:'f nuisance*, in ili* duty %)f tjjjo 8 .A. to hav* feh* diltriH '•** 
f eru>dical}^ iiaujtected to ftsct^ftfiin what nmi«whc«» 
j owey is given tomiy person aggrieved, or the relieting offiw, tKi, 
oi- any two hoaieholdew, or the police, to give infdPiOatiou 
‘f any nuisiince (presumably to* the cleric, unleas otherwise? 
appointed), 

I’he next ii^eidon has reference to the service of notice, and is 
?i j pended , 

“On the nsc-cipt Of soy iniortnatien respecting the existence of s nnisince, tf l. 
il • !<>< id authority ihau, if satistied of the exibtenee ut a nmaaoco, norve a 
11 ' •! e on the person by whci«e act, defanlt, or snfTuranoe, tiicnuisttoco arises 
' r iMiitiruies, or, if Inch person cannot he foupd, on the owner or ooonp»*r 
• 1 tile preiiK^s on which the nuncince arises, rciiuirmg him to afjato the 
•siine wjtiun i time to be apeeified in the iu»tiL“«', and to execute such works 
ami do such ^iiags SS i»M).y Iw necessary fm Unit puriwm Proviilcd*** 

“ Hrst, Itnd where the imiaanep arises fiinii the want or defoOtive eon* 
■tnictioft of structuraJi convenience, or where there is no occupier of 
1 *>* premi«», notice under this section .sliail la* M*rved on the owner, 

‘ .^c^<|Jv. That where the |H:raon causing tJu'niiwaiicoiwinotibolbttnd, 
ti Jt is cfear that the nuisance din's not aiiso or continue by th« act, 
i' fault, Or sufj^rance of the ow’ner or CM onpicr of the premises, the local 
.♦uthority taay themselves abate the kioio without further order,” 

Tbi» bo served until the o.visictiw of thenoiv 

MU'O roportod to the S.A., ari<i they bdVe giveit 'direo' 

foms service of the notice. Ifc is not enough for an 

jiiitharitit.pf ii cominitu^t'. to whom the aanitary dutiea.may Ikj 
tioiegat44j1S^’‘^^|^ *t»y geoeral resolution or to give general 

be report(?d and considered on its 
iisrrit8|.jd|@SM^.cbtuiciJI», not being boroughs, can delegate tlieir 
liowera Act to a committee, and, subieet to certain I a 

shall 'have fuU powers, undi^ this 
Act wifiho)tfikii|>i^0e8ai for confirmn^on' lay the district 

e^en lurther, as 

h ' ' 




H^th (Igmdtm) Act, j($0l| goes l 
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“It i-hull V>e thfi duty of the sarutacy authority to such directions to 
their oikiunn aa mill eeeure tite exliience hf the oiiiftiknfie Uing imimdvtt^Jy 
brought to the ttotke,of jHtty ppim. to abato it, anil 


Ml A., 

.SciiO'lilli: 

U’,, A. 


I u ' ' A jS' J' 


iv. Form 


h)l. 


10(d0> 


■ ri A., 
lu:: lo:{. 


•’.efsy'CTwy^y' - ya y -wyTir. a a vt ii* 

^^ as 'to oa-ur 

W n'ot compKetl thouirh 

abftfc^^M^.’ii'k^ly to roctir^ the Ij,A. tu a 

sdiall stinimoti tfi» person on was 

sef.’'Nwi', f • 

It iifljja twmiy places the proetiec for the liWI ^!4athority t j 
reoODfd^er the inutter nnd ijivo tlireetions heloto/,^/|iyo8ecuiiou 
is uiKlertiikeu^ hut hy the wording of the are bound 

to i^oeoed with tin* prosecuiion. " ' 'I V-i 

he^ f^otirt tu ^ u 11\ O an ordt r dfuliug with thtsfjstiiitonce nr .w 
rcmimng order, or holii. and nmy also impoSiS%^()^tokUy and 
givu'eosia. ' ^ 

Iirthe case of a houv n ndt n d unfit fur hahitoiittli owing t ’ 
a noisaiice, the Court may makf' a closing otder, Inijt.jtteh eax - 
M'ill ho further oonsidtTcd under the iJousiugof ^ito Worki.ng 
Class Act, j V 

Provision is tmuie tor penahy in case tlm order <^'ij|ih,Clonrt is 
not complied with, ami lor ajjpoal to (,>iuirter Besfillts without 
continuing penalty i uKo that i the person in d^Psmlt is not 
known or ermnot he found, the order maybe addl^ml to tin- 
Ij.A.; and for the public .sale of any matter or thing i!s®a*^ed h\ 
the L.A, while abating the nuisuice. 

The roraainitig clauses of this portion of the Aetj^ ea^cl^^ 

102, are unimportant to the sanitary inspector, witli 

coats and expenses in tin* i xi-cinion of the of 

iudividuala to complain to a justice, the poweir !<;► 

act ipitt ^]9 order of the h.tf.R in default of thu 
to-,^h^.;,pni?«oedjugs in a sujwrior court, aad*’')^|^^ to 
instil^,t¥l^in;o(^ec<Unga where a nuisance is cautod.-liii/^g^s^C^ or 
iiofa«|f;%i^4e the distadet. * 

^try «l^on private prcm^;^^|^ud for 

“ any of toeir an v 

prcmiaei t^mnluiugM to 

tlwretm, o>;:Wl8i^fe,tl»',PtoVi«ao» Within tlic 

disU'ict re»inittUgtn%h^,ttttC ferwweS'to thW^otoi smoke, at 

': ' r 
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w 

4 Tiy In tw i-en the hoxirs oi nift« in tbo foi-cucMrti and six iu 

<ir in caa© of u nujjsfttic© ©f auy b«sint*»s. th©ij at any 


jiotir when such cftfrictl on. 


" Whm 

ortkr of Abatfi«uf(|L|^^ 
of thiMr 
Kawcen 
Diviorod to 

hbau’u i’o'jrs 

during th<< 

jaorniaes c»eoer<-to' 

*'If 

on oath hy % W-ul 

autburity mtkt in wrifing.of tku to nmbo 

lit' aani^ lai 'lwwn liViii to tbo tKJmn hftving ctn^ly o# tlio t^misosi, 


iiil 


»|v 

1 





^rtlined to otist, yr tvn 

g 'j^4'^^-*k’»tbofity or any 

WUJ'k.-l 

hours 
into th<< 


an bfc foot»4* |i^ic© (»hiijli, on onth ma«io Kilbro him of l^tt by 
1 rtler under anthorisc thn IwnI anthi^riiy or Any of tljeir omoer* to 

♦ i*t< r Auchdm-ing tlie lioors aforesaid. • > 

“ Any ot4w mo^o hy a justieo for admission <tf the local aothoni^ or any 
of iheir ofQoerl on jiromiiicaK shall coutimu; m force until the nuitanoe has 
it;< u abatedf bt ilio yrork for which the entry was mci.ssary haa beeadono." 

In t}ii^lh4ib*^mg section a imtinltynot osmnlingXS m assigned 
fur * 

Thealb>b^lb clauses refer to tliu riolif of enlry for tUo pti^rposo 
<.’f ttis|ii@ej^il of nuisance's ; otln r f-tauM s rufniTing to powbtn of 
enti^ aifSi^'a# follows;— ' ' 

116. To insp<'( t food, ilr, nt all reasonable itiilikes. 

iJ. 137. To carry out Jj.ti.U, ordcri* on all|iifjeni»sc8 

and vei^; no limit of time sp citied. J. 

3. Improvement ChinscR Act, 1847, section p fl A., 

any place whaictor used for the imVe b^ btttcbcrs^ itTy. 


mea§'i||fil^gbtcr-houw*, A-c. 
4ATwp™iiS DiacascH Trcventi< 


reasoiiab" 
0. Car 


K'-%QP'l 


DiacascH Treventiou Act, ISfiO, 17. 

and 6 p.m., on prfxiuction ofaut^dilty sign’ d 
for purpostt of clr'ansing and difib^ecting, in 
wj^lhr or occupier, , 

mi, 3, and 1878, 68. ' _. ; ^ ■ 

njm0^\ a}id examine at all reasonable timea by day 
^nd every part thereof y^ben tW authorised 
i||pi£^e^ to believe-, that^ any p^n is cm- 

by wllioll be baa 

a‘.irpr^op/r’ ,.4 //'f ■ 

. ' ‘ “ ’.' ' 4r' 
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I>y 'l*y iipon uny oanal Iniat oa piWucing. if ilomari'lo'l. % 
C(tj»y of liiN autlmriKAtion. • ,, 

7. t rousing Working Olai#^ Aofe» D. 

Ity (lay iutn used for 

hitman » copy of hia 

authoris*^!^; /I 




. ... .'Offensive 

.: ■' ■"' ''■ , . , i-*'. - ... 

H A-, “ Aaf'IMHnKfil Ifho, alter tb© patsioff of ibi» Acl, within th© 

i'J:,e(i«7. (lifttriol of afi urban authority, TitUot^t thrir t!OU^t itt 'Writuig, any 
otrumiye ^ribdo { that is to nay, tho tra(|G of , * 

filoocl boiler, or 

Bone boikr, or , , 

" Foltoonger, ot • 

^Soau boiler, or 

Tallow melter, or , ' 

Tripe boiler, ot 

Any other tiotuoi.i or oik*n<jivo trade, bosineu or,manufacture, 


ehall be liable to a penalty not ext'c iling tifty {toumle in wapeefc of tho 
estaUiahuieHt thereof; and any [un-xm carrying on a buninemeoa^tabiiahed 
.shall bo liable to a peuaity not oxts-odiii* forty ahiliing* for every day ots 
which the oSenuo is colltitnun^ wlifther there Km or has not been auy 
conviction in respet of the <'j.tai»li'>liim!nt thereof.” 

This section and the thivc .sn t .ous next following itifo of great 
iniportftuce to all tirl)!in autlioritics, .siuot* they deal with a form 
of nuisance, which, by reason of its trade connCctiotu^ is ex- 
tiMraely difficult to deal witli. 'fhe section already quotert 
expressly names six ollcnsive trades: in addition to these the 
model bye-laws of the L.ti.B. ouuinerate the followmg:-^331ood- 
(Irier, leather-dresser, tanner, fat-mclter or fat-extral|or| glue 
maker, 8i^e•n>nke^, and gut-seraper, LG.B. inapee^t^i aire a]jt 
to coaaidor that oUVnsivo traulos are essentiaUy tr^a tfllieh deal 
with aniuml refuse, and this is borne out by cct1sa|nfilings, in 
wlu^ it has bcHv held that brick-making, manunsrthil^ig, and 
fislpfryingare not within the meaning of the eUusei rag 

and hdiiii'^ops are. I t is therefore important to retttf ii^r that 
while ^l^radn may he the source of n nuisance it ne^ M be an 

The authority u|Km efflttvitim and 

0ffenslV«i5iti^[fffS'is the report issued by in the 

annual re|[WJttajdf.'‘th« l.40ca! GoTeriU3®fnt'.'B(jWiifd.;->y^^ 
exhaustive ;4ivide8 inin" following 

ht'.ads ;— ’’C - ‘ > r ’ ^ ' ■. ■ ‘ 
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w 

1. KtHiiviuin nuisaiict*s. in connection with tlo’ .keepiiu^ of 
animals, Horsekeeping, Cowkeeping, Pigkeeping, and 

aiiiTuaU improperly . 

’2. Kftluvium 10^^ with the 

hlftughlering of knackers’ 

yanls. h'vi ' ' „ y'1':,■'"/ 

?K Effluviam Rawing iiii OOltttooHott 

in which aub^ii^ nninjkl origin, Vim prindipally dealt with. 
'J'hese include dealt with in the above aeotion as well 

us some otheria ; • 

4. Kffluvmm aiiMgncee amiog io oonneotion mdustries 
in which aubs^ces of vegetable afigin are dealt with, ag», tnalt* 
roa.<^ting*, indiairubbeMoaking, diatillation of palm oil, (ko. 

Effluvium nuiaancea where minenil substances ar(« dealt 
with, e.f/., Briek'buniing, Coke-burning, Alkali works, 

0. Effluvium nuisances where matters «f miaed origin arci 
dealt with, e.04i Towns' Befuso works and Ihig and Bone yards. 

With regam to the trades specially mentioned in the above 
clause, the urban authority may make bye-laws, as they can with 
roi^aril to any offensive trades establi.shed with their consent; 
and, f»»rth^,by bhe next section it is prouhhMj that 

“ Where say Cftndle-houjM*, m«lting hou,<i£, indUn;? place or ftoan-houne, 
or any filaughter^hctuie, or any building or iJiai e f(»r l>oiling oflal or blood or 


r II .A 


nny two legally 4|tt«hfie<l medical practitioners, or by any ten inhabitSUta of 
th^ (iisiflct Of soch urban authf»rity te be a iuu'mnc<? or injurioua to tho 
health of any of the hihabilaiita of the dirttnet, siieh urban authority 
direct complaint to be made before a jtiKdier, who may mammon tho perxon 
by or on wboeo behalf the trafie ^o eomphunefl of is carried on, to appear 
before a court of eummary juriedictioii, ' 

If it appears to the court that there is a nuisance, ot injury to 
health, and that the best practiciibh* means have not been 
adopted to prevent such nuihauci*, the co*urt may impose 
penaIthH4 dec. 

Thesa ^viaioiis also apply where the nuisance arises from 
tmdm 6a ouUid^ the complaining urban authority. 

It w^’be this section coxisidnrabiy extends the 

trades may be made, and that, therefore, a 

Wi^ between offensive trades and effluvium 
nui«an^:^i|#Bdeit this section it is possible to deal with fried 
fish and manure works. 

These ol^ %0ij difficult to bring to a successful 

issue, and whei% an Inspector is about to undertake such a [tro- 





/'I.ion, 


M! A,, 
.'OH, 


TfiWiia 
f tiinrovc- 
rifnn1 
i IiiiifirM 
Act, IS 17, 

i 25 -i:;o. 


r.H A., 
170 


r.H A A., 
v'o. :io, 
m. 




ncruiioij as this it is wise to j#roc<ee<J, if pc;K.*iiijle, on the cornpkit.t 
of till* aggrieved in1mbit9nt»to it is a nuisance ; it is also 

A'ory neciyssary jafarmation and 


evidence <IA %i. 
niusanoo.; 


remedying such 


III iiiij^th (London) 

will he 


Wpod-boiivr, 

:'')mii»are wann^wr^, *<^-|i0®^’;||p^,i?r*inelter or 


Act, 
able 

h(me#;^|^';^iiuare taantt.^iar^^ s^- 

eir^mtislaace*. :■■•"- 

fdetaik of tint proce^se*' see 

1% T^ports pubh’shed Vy the JLO.E. i: 


I)r. 

?;r. JS 78 , and 

^1. 


lih i^haection with the provision# which iW irttii ofl*ojj‘^ive 
irinleK It is convenient also tp deal with Slftti^lt^F'hOUSes. 
Power i# given by see, HiO to the tirbati onthorl^e# to provnle 
siftttghterdtotisca, a pnwi'r of which few anthbrlti^iihve availed 
thewsolvi^, for reasons whicli will he stated hethWi.’,, , 

This ieetion also imoVftoratcs certain provisiona olthe Towns 
Improvement Clauses Act, (he suljstaace of W’^ch is ap¬ 
pended 

An tirWu snuilary autlioi ity nioy license slaughtordionsos jirul 
knaoheil?* yards, and no ton li jdacc shall he used pr oampii d 
withotti a Jicenso unJi ss it wits so used before th^|«|id)Rg of tin* 
.special Act (nc., 18Td). and 1ms so coutinued ever J and if 
so used, the person using it shall he liable to not 

exceeding XT>, aiul a like ilaily penalty after odn^ii&in All 
places so licensed or in e.xistencc before 1S75 mustfli^jlgi^istel'etl, 
and the sauiti^ry authority shall keep a iH'gistcrj^ also 

make hyedaws for licensing, registration, preveu^OlltEli^ij^ueky, 
cleanliness, removal of hlth, and projw Wftter^t^|fef,; Any 
person convicted of a breach of these clauses or of, may 

have hi»ilicenso suspended for two months, and of a 

second conviction it may l>e absolutely revoked, an^'lh^lSanitary 
aathorlty inay refuse to grant him a Hcenao for or any 

is a penalty for any 

ordcfe^.'i'i^v 

la the 170th senion of 

Act the words •* licensed s 

•* regiit^e|^'^»|diter-h<mse,^ as the case 
(O and’^J^ft^^ oa the premises. 

Furth^HiSii^^ Claase* hiW 
Health 



'ealth 
’ or 
Affixed 

PabUo 









f 
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..U 


Liicncps jjrantetl after tin? aijoptinuuf Une jviirt <'{ th.s Ati for th« 
wr^r .uk] oieii{>attc>u of as alitiul Ix} m fon-e ftir xtuU 

t.r tuiK'« rwtF, j^oi. oionthii, a» the urWu 

■‘.•{(I. (ij U| ^n^ 

Met 


‘T^j A perMffli'^spWsiitipwwiwie^ 

^iitrr the M 

' ■<(:{) irantod 

after the ■' ’ '’’ . ■ k'-k-' 

‘ ra. T£Ui9ii^(^c»<!^aay btli)4it^lWt^ a 

»]a.)uJkter>hoai^i wibe bUBag of atiimaoi intatHted a* bawiiiit con- 

\ ir ted by a «^‘rt<# 4i»h«ltary jftdedictioa of aelling pt ox^iriiigtoiP sale, 
• r for liavtBjg;ijk'lda‘|^^ Of tff> bi« prcmiael, the catcaae.bf any 
anixual^ or iM»j! pa^^iBCat or flesh dwWMMied or u»mouo4» op onirHoKoiottie 
- unfit for tuo aM Ol mn as fbwh the cowrt may revoke the Uccnce.*! 

'- -' ..'i ‘' 


t.t 


I.icMnce$ »bi n^scosRftrily grantofl in writing, ifc Knifing 
born l)el4 iint'n resolution of a ooMiinittoo, confiniieti by tho 
t*OMril, is na^iifaient to a licence, evm tliough no notice to 
that eflwt given to tin* njtfdicnnf, uikI also tbftt a 

licence for ^reetiou of a slaughter-liunsf ittiplica Its use; ft 
is- therefM^ essential that all pluns foj- such buil^lngH 

should boi^bibitled for approval to the ISanitary IttBpeotpr anti 
MtKiical'lOliloeV, who tnay inspect and report to the sanitary 
coinfllitts^f‘bi^ore permission is gi' cn to erect the slaughter¬ 
house* ';■: '■*', \ ^ _ 

'fhe ^iAMhuanee, of use is of yreat iruportance,. 
frequently b© found that Rlaughterhouses are dlsusCNiljAl such, 
and app|j|^ to other purposes. < ^ , 

In tMt they cannot again he used a« slauebtewdascs 
wlthoAbl^liofttion for a licence; and, if Part iii m tho^Puhlie 
Mealld*';,4k^' iSlKK has Wen adopU'd, such licpftce for a 

^ .'v 


Tho^ilSiiiai%’of terminating the use of old and badly ^hwanged 
And the absence of any power tO o««»pel butchers 
when provided, have, wititiout doubt, 
Infection of suitable pitblie sIaugbtei>house». 
WitK^^^^b^iAlaughter-bouBcs 'within thA iaHfb|>olis, ^the 
PublJd'‘'3^l^^^pdiitor^<5t, 1801, oontains' similar provisions 
to apj^iy ^ 

to refuse U pv&n (ij at any hour by 


IMf A.A, 
‘2;t 


Wincoa, 

20 . 
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i'. I... 
.877. 


<hy, i.ff,, luMwof-n G a.n>, and '* or (ii.) at any hour wh-'ti 
Inifiiness h in progroas or is fUually carried on. 

A form of licence is ^veuitu the M^el Bye-kws for slaugiiu i - 
liou.seB,Ji)Ut not be uswl.a.s it h 

annual. . ~■ '< 

The on iW* subil^ L.G.U an* 

aocomi^ii^B^ ftmtembmoduitt on the for Jilauglr* r- 

hous^ ivJbkh i« here appended:-*- y.; 


bottie abetiM not W within 100 ft«t of any dwalM^beii^ and the siie 
nhotild be mioli &» to admit of fr<$«*veatuatkiri) bylfihot:eoiniciuutcati'>a 
with the external air on two sides at least of the alatf^itar-hettse. * 

** 2, Lairs for cattle in connection with the a!angHtser*l»itie ahonld nnt Ixt 
within 100 feet of a dwcUiag-li<>it»e.* 

*‘3. The alaughter houiie should notin any part Itt belowthe surfa e nf 
t h« adjoining ground 

"4. The approach to the «laii;diteT'house should nol be (k an incluo* of 
more than one in four, aud should not be through any dweUiug-hovMe <r 
.'•hop. 

“ ft. No room or loft should be emriRtrucfcd o\ cr the alangliter-house. 

“6. The slaughter-house slumld lie orovided with an adfMinatc t.mk t 
other proper reccptut lo for water, ho plau-d that the bottom shall not !>•*, 
less than she foot above the lepd of the tloor of the blaughter-house. 

“7. ITIie. slaughuu'liouse should l>i! provided with meana of thomu-it 
ventilation, 

'"8. Tl>e slaughtcr-Iiouae ^!^<»uld he veil iiaved with asphalt or I'.-u 
Crete, ami laid with proper sIoik- and ehaunel towards.a g^y, wliui: 
should lie pro|w»‘ly tr.ipjted and tunered with a grating, the bars of %'hie!. 
should be not more than threr-cighlhs of an inch apart. ^, 

“Trovision for the efleelufil draiuiige of the slaughter-house should'al- i 
he i»a*,ie. , 

“U. Thosiicfaec of the walls in the interior of the staughter-house shoeM 
he ^•ov«n^d with hanl, smooth, ii»j*ervioiis material, to a autBoiSut heiglit. 

“ 10. No water-closet, privy, or cesspool should bo w Uliia 

th« slaughter'hoU'*e. 

‘^Theto should he no direct eomimiuication between tbi sbK^fcer-house 
and any stable, watcr-clcwot, privy, or cesspooL •\ ' 

'*11, JSvery lair for cattle in connection with the sUnghbar-bbihK.* should 
be propariy imvetl, drained, and ventilated, and no babitiiiblgii^c^ should 
be cnnhtruutod over any lair. " , 


Unsound Meat, 


V t-j ' y ' / ' 


■ < I ; ,'' ' 


P.n.A,, The pdwipl^^eti to the inspector of tttdsanfi^lb enter and 
iiu-iMh inappcb strtiepe of food are oontatned in IJ6-119, and 

also Towns lin|>fot^inenb-.flanse3 Act (see 

power sAfPtay * 

1 ^ 
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''ll 


** Any n»(*<lioal «»flioer of health or luapectar of nuisAfice^ jnay at all » 

rc3<iuiia'i>!c times inspect and exaiuiuo atHy animalt carcase, mcHt, |)Oultry, i ) > 
game, flesh, tish, fruit, c«Mi, flour or milk cx|>osotl iot 

»ale. or deposited lu any W of prefiurution for 

hale, and intended for the same was not 

evpised 0»* intended for the 

fo<Kl of nunr^ re#M4 ^ animal, 

carease, meat, com, brea<l, 

flour, oriniUc sp||tidittw«iiMi^|^^ diseased or 

unsound or unsrMni^, ^ iiiidfit In# tk« liiM be mny aoiae and 

carry away tke«Kn^ hitwieif «r fay lun wMditaidij itt order l(;i faave the. same 
dealt with fay,4 Ittstttat'”/ 

This claus^is atftetiddd 4ad ©xtfliided by scietion 38 (1) of tho 
Public Health 1830, its follows 

**]. Sections ess htmilml Mid sixteen to one hundred nnd nbeteen of i' i! \ ^ , 
ihf* Public Hsftlifa Act, J875 {relstini? to unsound meat), »bnU extend and 
ap[>)y to aH ATfdtdes intended for the foixl of man, sold or exposed hr sale. 
t>r dcixwited in tm place for the purpose of xale, or of prefniretioa for sale 
w ithin the disfadci of any local authority/* 

Py section 117, any magistrate before whom the article sowed r H \ , 
is taken ma]y order it to Iw destroyed, and the ollfarwler may bo 
taken b^forO IliO justices and fined a sum not exceeding X30 for 
earii article, or sojnteucod to not nior^* tlmu tiiree months' im 
prisoninent, This section has been further tunendod fay the 
second part of the same clause, thu^>:' 

" 3, A jttSticct may condemn any such artich', and oriler it to be destroyed PH \ t\ 
or <U(t|H)aeil of, S9 tttcntioned in HeetUm one liutidn'tl and iimrenteen of the '-S 
Pid^to tiealth Act, 187fi, if satuHod on cempl unt Udng made to him that 
fiti’ h artide is discafWMl, unsound, unwholcMunie, or unfit for the food of 
nun, although the ume luni not iH.-en .^ci/.od us inoutioncd in section one 
hundritfd ann sixteen of the sAid Aft." 

By this Amendment any ijutotion a,% to the mode of Wfbsuro is 
disposed of ’ 

In thefdllowing sections penultieH are assigned for obstructing I' H A, 
the entry^of the medical officer or inspector, and for the issue of n * 
a warrant fliur entry when complaint is made on oath by either of 

those 

• Sectiifad 1$1 Improvement Clauses Act ditfers rj i , 

only fmn| tl^ proi(^irjqg sections ia that tli«j L.A, may appoint I'Ji 
arty mentionod alx> ve, «.y,, a police constable, 

to carry'-<^;i^ clause, , 

With .fehtwo jproviatons it may be remarked that, 

iivbereasitis;i|™ii0 to take casits into court iMjfore meml*©rs of 
the L. A., icr^b^ io taking meat to a Jusfcicc who 

happens to be a meo^ber of the Ii.A; for condemnation; and that 
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it, no’t tluj Sflttie Justicf? wlio has condomne«l tliat 
wiiTcls MljudicatesL It hasHje^'U bfeM umkir thfs«» il»rit 

^ ^ ^ i-ntry may ^d^^^that '''"'ll* “""‘J 

horscth'sh w 


r.v. A., 


j n A. 

41!. 




the ioe<!ieal " 


vilkd'inspf't-^'r ■'<' 


r !i A . 
\ 2 \' HO 


ntt!iS^.';i«wef8 of Tl»e pfoaity 

the Ait i* £^.' tho i!.'>}i 

of 'V|ind n^ean# ^^liorsielk^f ^tl^cwkt d or 

m<^W, alone, or in cotnhiiiation n?ithai» 5 t 
'fkhAcU tliougli here uichwled under lifting of nu-Ht, 
<ke., iBiaw. proim'ly,lMt*l(mgs to the same Martini to* 

Act, which it ri'Hciohles, The heed for its of^tions in at 
present very Jimiud. , 

, Infectious Diseases, Infectious Ho$|dt^ Epidemic 

Diseases. 

These extremely important ‘-uhjects are prorMt^l for in T]ie 
PehUc Health Act, sec lions I20-14U; iu the Iiafe^ew** lovii-,- >» 
(Xotilimtion) Act, JsS'i uml iSliiO: in the thf^^iOns DiseaM s 
(Prevention) Act, JSlM); in i)jc rnhlk* Hewlth Ae%:4;B*t»udr»n nt 
A(?t, 1S90; un<l in tli*' Is<»la!iou llosjiitala Act|,lSf^ 

The last-named A>'t enahh s oonnty councils to .form disirit ts, 
singly'Or Jointly, inio liospiml areas, and,,excOj[)tio|ij^, regards 
patients* expanses which ai** .*,p<viajly dehned>./t%)contrda^ 
towards til© establisliment and mainUmanee rx|>^i^|.?;,Borotixh.s 
having j»opulation.s of Mh(K>0 and upwards dp' 
tins Act uulosfe tljcy select tv do so. ? 

By section 120, the duty of causing preUd^ifti^ hh! lie clean'^cd 
aftd dbinffteted is laid upon the L, A., whenever satisfifd, 

ots the certificate of tlielr own medical otlier 

quaHlM nraetitumer, that such action is ne^e«Sii#:iJ-j^vent or 
3 j^itt<ktious discasii. ^ 

TililISjNj^on is not unlike section 46, whfcfcl^i^j^srer; to t.he 
purification of houses that 

endangers the heidjh-!'hf/^^|lJH^ or in 
thA tHuunfisA' as 4ytt'‘«AcMsil->-however, 


the tliaease as however, 

requirai’^^4^^%its^ fhom any4jK^''«ii|d^-J|W^|^ or the 
medical ^ 

Nditese'ih»^vf^*|^v«n-’&'-;4itheif*d*her’#::&cupie^^ and the 
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in^ppctor will best judge wluch it to setve with a 


not !i;( 


It will be obvious these clauses arc 

oj-i II to much , 

In the ^ t)\(>M>r.Ix 

1-tith ^eciiott 

rc.juired_;— '" 1 ' ’- 

t<. ihc LA. 

t!u' LA. <]'' 

oceii|)if>r,,uulot^,'lw‘'^fi)bgeis wit^ia ttVeuiy’lbut 'ltbbi*s ^ do it I t> t', iv 
io.in^vif to sltiisiK^ba 0^ tV olficeL' Xf lk' Mh to 

do so, flu> ent^, by Mieir officer, on producing witteu 

authority (p^tli^abijF sigaed by Ac clerk to the do the 

\V urk, anti W|eby^'tt& mt. ^ '' * 

Wlifu'c it api^rs that the ow'iier or occupier k tmabk to do 
the work iat^aupiaioa of the LA. or otith- M.C),IL, it tti^ bo 
dom* with ibu of the owner or occupier at the coabot tho 

h.A., by tho&flSsets. 

Inasmuch as prbiOptaess in didntVction is nil important, it 
is l>' roming hiord and more common U»r Jo<"il authorities to do 
siirh dlsinfeas^bo themselves withimt ,jue.t»ion; itt uny rate, in 
t h«‘ poorer of houses. 

'J'liey maj|^''|i^fib®rvra^^ require siuh wliiU‘wu.slung, 4sc., as is 
n*'- ( ^sary, to lii^ doue by the owner or oceu[,it‘r, as the case may be. 

So I’ar, bo dedaition of infeciiou.s diseahc has been gi^aj aad 
th-Pablic Health Act, 1S75, does not profess to suppy one; 


whi. h th© A<?t applies, in sectiotr h— ’"; 

‘ ' ' '’ t ,, 

“fi. ln'it|^,sA®t the eipressiott ‘infectious (U^e^c-tO which this Act 
appltoi, itifftdw'.iny of the following (Ube^iKCS, iianittly, csndbpos,.'Cholera, 
diphtheiht^a9#»|waa^ ctoBp, crj'Biklas, the disease known a» lCfW<rtii» oi 
bcarlet fcv|^yi»d lh« fevers known by any of the following lypbow, 

coniinned, or puerperal, and biaudci as 
any my iftfectaous damuie to which this Act has i^n 

applied of the dUtfict in manner py>vided by ihui 

and thih'^fc^pfev^Ji^ber'cbiitiiaufid by ihe^'ifi&<^d^«ectw^ of 

“ 2. ExpresMoi^i'S'iWi^^ Xhe etmtext otherwbe 

re'iuires, have the 's«n^ loeimhf *•' d» like expressions used m the 
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Irif<' tn-uR DjpftaM): (NoUScatilf^ft) Act, ami the |.roi.i-ir,n' of ti.H Act 

apply n> the ntfeettoua diedkwyi epccitiCAliy Bicr»t»o»f «i la Avt> 
nrjft muy be applied U» taiy other ififectioiia disease in the nta^! • r .»• 
ii.nt Act nwy bo a{^ptld(St 

f)llmr umi^T this 

<“;itegory iuthi> lua, 

and, mum^ i^i4 

TL« df th« KfliiCeatW con* ^Tiis 

^Uc! M.v#0%y Wt eerfcaift x»tu^ d^volvi^ np^n 

thes iuiipDotor ot ttutiMwiet^s m conii^Htoti^witfe pnetnifiVs upon 
which i» to ««d«tv; »lirffl|>©etors mupt 

:i*me»iber that it i« no part oC their dutjr ^Ith^r tojonn a 
diugnoab of iiifectionii disciiftea or to ii^uosuo]^ accnniuy < { 

the dia^’tOKts of any medical practitioner who ttoiihes a cusu, hut. 
they aw «R«ally expoclcd to vi&ifc ond report ii|>Oi!i all prenn-t -v, 
ami for this purpose a form of register is iippenj^d. It n 
ouvoeient that thin form should exactly oorrespdnd to ts.M 
rugisfctur of all uotitioiitifixs received, kt-pi by the medical oilir< r. 

Imfoctiaus Pis, Oft N'*. No, «{ Xnatatt^ Adults 

Piscunu j ,» ,, Chiidren 

Mcdiotil Aticndaiit i ,, ,, 2i©«^r« 

Date Cert Uccd. f School At temliag (if any) 

Name «f Fatit '111 , \\ater Supply 

situation of House W a?. or rrivy 

Name of TonMit Milk Supply 

,, Dwufcr or Ag« f»t i f^rainago 

Address of ,, Action Taken 

Xo. ifi Livtmj iicnoral Heiuarks 

,> Mccpiug 

li docs not siuui iieccti.sary to recapitulate in ftill the pro. 
vi.sionn of the Niotilication Act, but a short sunuoiaZ'y' nf tlicuj 
may b« uticfiil in thi'i place. The Act provides that ifrhetifVer V 
IS in force (and now made universally so by the Act 0f 11199 — 

’'Every mcHlieal practitioiur attcuding on or called in to, vfaiit the 
patient lihaH forthwith, on Iwoiuiiu: aware that the pstieift is sutTerin^ 
irtuu an tefceliotts diecase to which this Act applies, medical 

i trieer cf health for the distnot a <>«i'tiiicafe otatittg Idis isllike of the 
vatbfit^ Uto i^tuatton uf the building, and the iui^isdlcas from 

w hich, mkhsopimottof »och mcdioal practitim2er,tllw]S»thmii»su^^ > 

i‘ . / I * * 

and also''"-.'v 


‘The hesid ^ family to which tuch p^tcsfl liNslCitli^ in Ins 
deftudi the of the patical pcsMmt ih ^ wdmg or Wing 

A\ uTtendapee 1^0 a&fl» defauh of s^teh isihitlrei erwT person 

.IV charge of Ot it» sjmMidsace oh Hic atiA hi i^ault of iny such 

^ cixai I he IV. cunier of the building as soon Mjhs becomes aware that 
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1'n<p p.ktii lit SititTiTtng from ati )tif(>otiou$ thswwto wii;-h this ,\( i itfipluii. 

:.u thereof to iho nivdicial otScor of the vlistru-t 

'I })'* jn'fiulty for diefaalti is ft fiisie not forty slullinf^s. 

'If.*- only exemj>t.ioJiftft*^:VWela t*olouj<uj}4 

. as* s of ‘Is ;"V -' ■ ' 

'I\o' I'ultlio <l<5tailH, I'-niJon, 

jtTaI requires - 

, '/ (,. ;s; ..•'•,'■ ?’ 

' {i«> full po«Ul am tj^ ill* twt oociuh 

Ti;-!. „t<! |itactki« ar in luPiiita^UaU t 4 B««r pt a or 

! *1’ ;it)Tt. and ih« a hoapitai it 

t .. 1 I fH ify the ptlw from’ which thti date at whihh the inmate wtut 
r 1 ., fit to the hoS^tol, tn<i abatl h« tent to the meiltcal eSesr of health of 
t* < ui ;vK't in whichehidplace U sitnate.'^ 

♦ 

I* S'! found i&jprpactice tlmt private notification on tho part of 
'•).*• iiousoholdeir does not take place est cpt in rare coass. .* 

\ hot}i<*r important addition in the 1/omjlon Act is as follows 

' !i*'r«' a medical officer of health teeMw i u certificate under this 

(Ixindott, 35), he shall, within twdvr Imurs after such receipt 
s. ■-i t . fmy thereof to the hc;ul tmu'licr of the school attended hv the 
; ,.:!vi t (if A child), or by any child hJio iv an mirint** of the same house 
put lent.” , ^ 


1 ills practice, tfaou^'h not cotninilsory oulHuIr London, obtains 
.11 «.ny dtsiriclA 

\ ' atitioii way here lx; mMetl with r‘*2'urd to ftoHsibJo prose- 
* .'i.'s under the NottfioatJ*<n A< f. Jf w ukibi tm^ntial ^ihat in 
’ .i.inu' any cw.iiito court, meiiinil evidence of the tmiuro of 
!».' liisciise should bo forthcomin;;; no Ixuicli of maj;;i»krates'ttr»j 
,h< V to accept either tho statement of an inspector of ouisoncei 
' ! oi an (loqttftMed practitioner on aucli a (itiestion, : ' 

I u some places notification of cases of uiseaBes which come 
.Mi> r the optional class, sucJi as measles, has bceh tried expen 
tally, although, it would appear, witliout much success in 
towi:)#,;,>^^E|w notification of meaKlcH in the comipenecweiit 
<: an otttbrc^;.i!Otnblued with school closure, has, however, been 
fi' ind tO'be olfterV}c«^ especially in rum! or scmi-fural districts 
S^ etitms litof the Fublic Health Act provide for the i Ji A.,^ 

ilr,trmtimi'^k4k^n<!cei^ry,o( infecteri bedding, &c., with dm- 
(■ nqtensatioj^'^ ihe difoi^n of the as also for th< / 

ui»iidVetion in a proper; place and, proper 


or not fts they pleiise. 


apparatus; the or not ftg tney pioftse, 

Tluse powers liiw furtht^ %xtendel^ by the Prevention A.*t. I.ihi , 6. 
which [icrmits the 3il»0.il. direct su(}h disinfection by 
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ir. it i'.L'.Miiil .a )>fr,aify f^r >: 

i' r iti)^ (iuijiiijiji* iloup iti thf* t's hmit+ 'i t' 

ujuMM 1 'f.jsarv or 

inaior 

t.ia; 

, .. ''rT'r* 






(or infectious ^ 

(stvtioh i'J - . 

is U provi'i' 'i t : 

jiiMf iWMMr.,**-*fJww V*.' H I :. ' i * 

uiftKr^ifeiipi* awl i$ witfcK%t - 

V^giidt Itt liy more ojW be^ni saiv . ? 

««’ Winy, wi R wtiikttto #► iftipili ;^|k > m 

t)oniair» ftnd H'itJi th« cionmt of tue bo«yi|j|jjtoeli ^lusJ>^ ..1 ' 

jii»t<«, wnoeedi by order of nay jufttloe, ||Wt3pai,t«r plu;*- u i: 

. mtofibo loc«d autliorityj and ftiA'jK'Wson sa w I ;; 

any coRiroon torl^dnadiouso. may, tho Kkf ooii^tiyd on a Ukt > • ■ :■ 
lu(»tc, txi ««> wmuivea by order of tbo t'jcal auihorti^S^.' ^ '; 

**An order under tU« ‘•evUon may bo addiWi4 |o Roali''■ 
oiiiw of .tbo local authooi^' a.^ the jitMlee or Ideal fttt^kodty njAkio ; tt ■ 
«Am« may tbink cxpciient; and any ya-raon ^who' lyiltbily diwU \ • • 
ol»»fcnii«l» tih© ejtecotion of fuch (jordev eUaU b« Uabla^td % fk,tiaU\ 'i 

tjxmwimg left |JomoK ” 

Th« <Ujlkulti«-K of w <*1 kr.iK tbi^- s-ectjoii art*doiisideittWe. ‘:r->:i! 
<liU«r«ac© of opinion‘‘NiM.-i <u*5 lo ilse nicttiuttgiftfkuk ri/ 
nnd atycotiiriwlatioit. ufjil o\t ti where it k t)iu> (io 

c'wwctumoti Wmkipioii'lyirtiduicii the medical' " 
IS vf?ry unwilhoif to eerJifv iii many initarutca. JSvfia afu r u 
o*rti{iisat«'htts heejj id.utim-il consideraWe oWtrUi^Oia may vik- 
phitHj anti rcaustanoe he utkred t(» the msj;Wt^<jr i^^er oi!i' 
uho comes to remove tie- patient; th« only in suJ. a 

( jiso k to summon the ohstt-m-tor heforo <• i 

Roaiu to remote; if he aynin obstruela, 
tho court cannot ejve !0>sohiie {Kover fo taker,auas. 
Furthurn the eoitrt cantuft ^pieatiou Um acouJItot^ jdt tkb ot^rut: 
cat© of the mctltatl prtioutioner or the validly jnslicv ' 

PH. A., Tkcf/.woatl mxjtion ‘givx's jmwer, ^' 

I-' remoti j^tBcaiS t»> bospimh and detam thcr®^'Ifwithin 
tho dislw*:i|feotod with a daugerou^ 

,r. i-j The'^lS^fi)? of <iob»tiou given by ea%e of 

persoim-bS^I^'Jttto » district by boat';dr■ further 

exteniiod‘b^'^42^ Action of 

''i-i *',i ■- , ' ' ', ., 'T'-'’'■ ■ 

“ Any jwatice F*w»a iOlkg;ik.fi^"t«e^t^'distji of the l-v»l 

uitv, vAxjii nroper cause nboU-n to may jewi© «n order dircctiu, 

irjL'e 01 * * ^ „ p * 

- the ov- 


l.D 



wrKcmous DtsrAsr^, 




thr m hospital at ttio rost of tljo lo(a\ i^utluTitj at;y ncrwn 

.‘ui'fiT.m? fn>iu »ny mft’CtioHS (iiitoaso, ^lio w thv.-i m jui Ikv |>ital for 
miM tiMiift anil wouW not on Icaviug m'h lutxpjtul Kc i.roMiUd 

Mitu nr acconunotlatlon in whioh proper pre«aulion« fouKl Ixi taUt a 

tn i>it \ I'jit tlu‘ spreading of diwMrder &y such pcraoft. Any linU'i' no in 
i«‘ I»adf‘ liy nnyaucb hut willi 

t<.;i (lower to any Wi.nfleft n» may np)Har to 

iiini to Iw ntfce«aary, iomlaathority 

or iri>j)ccton>f diittlel Or tlw hosnihij. 

on any »uch order Jl^ All D«r^vy l»«aiiam and do Hli 

litvi'ss.iry acta for osdEbr^jiwA’egfeii^ * 

riiin power Is «!ppiyi?ji|4 gtutrdiAits of tio p>6r in the case 

cif put it tits in ft i*^;orkliopsoj MfefinJ fcoin ooutiifioM er iiifectiouH 
fli;v MM- nmler the Foor lift-r Al»eatlment Ae^ i*^**5^ 

f. c. lOG, seO. IS). It my he mmsmef for the itisiieofcor of 
itui^auccH, nuder e^lAin circoms^ttcest to to a Jostiee for 
nufJj an ordi^, In pifteo of the maimgor or I'osidoott at the 
If '^jlit^ll. *‘ ' 

In nomiectloii with these sections, imist also be oliservotl t m; 
Kiriinim 4 and Sof tlie Canal Uoats Acl, 1^S77, which empower 
is itniavy afithoiities to take the necesHary step# to prerent thn 
spi. id of infectious disease, tmd detain a boat if needful, »mi 
power of fUiry on biwd canal boats, ami provide penalty 
fiif obKtrudtioaV 

Till* s<<ctious relating to infectious cli#efu«* ocmirringincommon 
io l^ing-houses.ftnd in hoaseSpJet in Imlgings, have already Ix^cn 
in-niiemxl, and are here sufiplemeuted by penalties for letting 
b-iu fs in which infected persons have limi lodging, and for I’ ft 
iiMiiiag false statements about infectious diKcaso when letting 
huusfs. 

i’urr,her provision is made hy Uie iVevention Act, section 7,1 
as fiiiluws;— 5';, 


i Ti. 


A . 

II. 


I', 7. 


*' Kvury penon on coding to occupy a houne or room in which iafecliouB 
dHi-i;vso hashttm known to e«i&t witbiu six week# wllhoot havlne it di.< 
iofecteib as^ ptcdccing a medical certificate to that efeoot, («hfttl Iw U&blo t -j 
ft penalty,'ttild idm for ^ving a fatso answer when i^umdfontxl t« to tln' 
facts." .1 

Sciction 1S6 cf Public Health Act, deals with the exposu ‘' * ^ * 
of infects^ hel^oiis and ilangs, and is given hero at length 

njr ' - 1 # ' sy)A’Ul 

I ■ ' * 


i‘,10. 


** Any 



1 . 


dmihir 


It^ my daugercNift tnfectums disorder 
expossiltMiMi^fli^ iH«cau^ont agahist sprei 

said diao^€#i place, shop, ion or pul be Ui*t 

veyonce, csr aftjr fhld^ eoftreyance without pfevif^ivr-<l 
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<ui; tin* owrkfr, < r 


(lii\fr t;.f 


!ilik niit; ; 

ii< inp in charge of any ?*'( unffctjng, fo (ipw.. - 

nr 


11 at Ilf* i? ao 

r 

*> 1 . -li f’jfftxi r ; 


0. <«ivc}», lends, sellfl, tmQstttitn or c*j.>ORt'» M’ithmit jinnio j-; 

Um any l[>o<l^Uiioi£« dothing, rap other things y^h,' h him- ht-eri 
exitoaed to infection from Any encb dieorder, 

BJiiiU 1>6 liable ton peimliy not oxoeeaing; live {>otmds; ond » person who, 
-while eufifertnK from imy »nch dixorder^ Mitere any public con\(v.ii) o 
•witlmot preriotKlly imtifying to the owner or driver that he ia so mui. mi,„. 
riiall in addition be ordered by.the court to pay such owner and dri\< r tne 
oiiinuat of any 1 <m» and exijcose piey may Incur in currying mt(\ effect ihn 
provjaiont of thia Act, with respect to diainfcctiOD ol ibe conveyati<.<\ 

rrovided that no proeeedingMtndef tbte sectUm shall be taken a :;i”i*>t 
I»erwu«g tratiamiiting with pro|»cr prc«^ution« any beddingr clothing, rag or 
ot her thinp, for the purpose of having the ooine diainfee^.'’ * 


This eoetion is further completed hy ecdtioa J1 of the Inf.f- 
rious Diaemea Prevention Act* which provtdoa that 


"The body of any ptfmm who has died from an iijfcctionv lin'a'-c 
most not be conx'eyed in aoy public couveyauee other than a hoar'c. with 
cut due notice to the owner<»r driv er, end he shall, under a penalty ut e 
t atise the twnveyaiice t<k be disinfcv'ted/* 


A pubiio conveyance is understood to be one which j^i -s 
oi>on}y for hire. 

This section reniovcH ifny doubt ns to the duty of tlse t-wtii r 

f»r driver, after convi-yiiig iufoeted persons or bodies, to j»i.. I 

at once for disinfection. 

It may bo necessary for tin inspeetor of nuisances tt> ensbrec 
:be provisions of this se'ction as it is not an u neon mi on 

fiiiuit to ii»d breaches of it durinij epidemics of small-pox, tto. 
It needs little comment, and its provisions are completed bv ti»e 
lollowing section (127), by wdiicli 

•*Th« owner or driver of any public conveyance, aftiw conveying an 
infected person, is required uuiKt pe nalty to haw theoaina-diidnfected, an I 
i is permitted to make an extra charge fur eonveymg such a pfflCwaoL” 

Th«ii*o now iwmaiD those provisions of the Infec^ona Biscay' s 
^‘rovention Act to which no allusion has jot he^ made, and 
w^m^ibich mny be taken in connection with aoettone’lil, 142, and 
oft** PnWio Health Ad, 1875. 

qv^ectioa 141 gives power to local authorities, whether urban ur 
oerson8*?t pwtdo a mortuary or to make hjo^laws fbr its use, and 

and csionomiaal iaterment of any dead 

" Any sec^on <142) is here <{u0e<d in AiU:— 

the body of oo« who has'died of any infectious disease it 

* 



*•« 

• << i ; i 


f ! i. ;t r. < * 1 ' .r h;* j.trt-t.iip', ''m'J . cr .>i,\ .!«i truly whrli 

■•..t t. ;» Hf tri f'iitLianjj;».T Thi’ he.itth ot tli<' iniuatis of' ihf paiiu* 

or n ta.iu'd in su'h or room, any jusLioo muv, on a 

. < rtiil.'.'it*' f>ior,<d I'y a Iciially 'iviahtird nunlicat |H'av‘tttiou4'r. order the ImvIv 
* o l*t* n nn'\ ed, at the orjut of Uxc local aathoriiy, Ui auy mortuary {»roviih*d 
I'V *u h authority, and direct tbo aiutMf to be Intried withm a tum* t.i hr 
t'ni.tftlin ^luh order; UkodMnleM tltefriendeOr reliittionaof the derrasrd 
jitoh rwikr to bury the body witbln the time ■» limited, end do bury ilm 
s-amt', it Khali be tfie dttty of the f^ioviog olHicier to bury eueh body sa th' 
f xyw ii'^r of thr poor rite, Uttt nny eitpe«»i» jw» inottrred itiey be reeoverrd bv 
tl:< r* ht xtne oihoer m »trummery mmtiwlroin eny person logeUy UaMr to 
!-.»>• the expense ot itteh barfsl. Any jiefson ebetraotlng theexecutum of 
an ' Mur made bye joatice laider ihhteectl^ «h«ll bemble to* penalty 
t (im diog fiTO pOHmbfc,'** * * 

Hi* njspector of nuiJiRftnee*, or ioort\ifti*y kftopor, must obHon* 

1 1 (1 the obligatiou of btirtal ftpplivs to tljo rblieving oUicor of t In' 
di'tji 't in which iho mortuArv* lai «itufttod, but ooly m nts< s 
n h*TO tin' rctnoval has been Ordoml l»y a Jiistiec. 3n the utonio- 
iniiiiuia i'sned with the Mo<bd iJyr-lawH for rnortaArieS, nttontion 
< ;ilio,i to the tact that tlie. obligutirtn pf th«‘ guardians to bury, 

,s ..j.plirabic only when the IkmIv is upon precuifies under tln n- 
1 . Titro!: ft will, however, h** •juito n'L'lft for a mortuary keeper to 
r.d'. i* I'odi'S from anysourcf wjthfMit <jues!,»on, as, unu>rtunnt< !y, 

•!.ajiy districts it is almost impo^si^jM ti> gel, the inhahitant.H 
- fi.ake proper tise of auch building-. 

'Die next section (lt3) pro\iiles for the cstabliahmcnt of u p 
{ :opor place (otherMuse than at a workhouse or mortuary) for i 
e aking [K>ftt-mortoiii examinations, and in unimportant hefc^ 
Section 143 is supplemeri»eti by the Infeetious Diseases Pre i 
’ ‘ rition Act, as follows :— 

■ \e person without the sanction in writing of tbo medical odiccr of 
! 'aiih or ef *T«gi»ter€d medical practitioner, shall retain unhui!ie<l «bf 
where than inn pubUe mortuary or in a room not tuied at the tiim* an a 
lwflliag«|)hK»v ileeping-place, or workroom, for more than Ihrtyeigiit 
l.t urs, the body ol any i^reon who has died of any infections difeAse." 

This section only applies where a sejwirate, room cannoi, l.c 
provided iow the corpse, and iis provisions are completed by 
section 10, under which any cori^ise ho retained may he made fl,< b 
- fibiect of an application by the medical ofBcer of health to auy 
Justice, who may order the body to be remor^ hy^ the local 
authority to A mortuary ami burwl within a B}»eeihed tim**, or, 
jf r* ccs$ary,.faaried immadtately. A coroner may make a similar 
^ rdcr if he thinks ht 

If the friends do not bury the body as direttbed, it .shell he th^f 
;uiy *)t the relieving officer th>m whose district it w'as reLirmid,,,, 
t'do'"*. • . 
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ho .jilt li, rii- o‘i.rr placi* of v'ac ofijHit>»iur*';ji f->r . . 

hh'i.Ii not !>•' rf‘Ui<»V(;tl thijrefivtu oxaijit for burial or von\) .ir. • 
to a Jii{.trhjury. 

S.'tMioii lli of tlic Xi)feotibos DiwJufflS Prevention .Vet {.rovoi ^ 

tliat . " ■ f, 

1 ) I’, i:t “ Any who «h»ll koowittgly eaH, w e«tn(e bf j^rntit to <>'' ' 

auy a»h>nlit jkmk ltiU, or oWter r«c«f4a<!le foe th# dqMinii; of i, i. * 
iM ktter any inhwhiMia rubb^b wiifHooi preViens ihall bv . 

of an otfotUio tiuder this Act,'’ • ' * 

IJy infet!timi»eubbi»li ia to }Jh un^mUmd tkfit biwjreui of f- •; 

pa! iontji, rajfa, poultices, ttc, • - . v • 

I> r ,u hmsiiiuchas the Act prfH'idcs (sectioB HHlimt, wfeoro »*' ti* 

7 !Uicl 1,1 (ft'Mpm) firo adopted, tl\p L.A, elmll gi*re notice of r • 
proxinions thereof to occ»piei*fi, it will bo well ibr the iu^tpi ..!' * 
of nukmcea to advise hi» copamittee to have a leafiot pm.** I 
veiling out ami I'.xpltiiruu;^ the cUusoa reforyetl to, and deflio ^ 
ilir nature of iiifoeUous rtftddsh. 

.Section 15 otiipowers L.A. to provide tempomry »ht*li<r t ^ 
any family who may luue to l(‘a\e their dwellings fordi^iut. 
tioii pur(>o«ie({ under Si ctiioi 5. 

The provisions of the Public Health (London,) Act, l^'cl 
uieorporato the Notitjculion Act with cerUin extensions ; 
.>.'vpru) and the Prevention Act. and also the leading provt.sio;;, 

ill• adV detailed. 

• 

*11 !,ki, Tlfero is an important addition in section 611 , “wUieh prolib*. < 
'■* an infected person from ]*ii kin*; fruit, milking anitxmla, or • ,* 
u'a^vng in any occupation eonnected with focal, Or earfyin;? i - 
.iny irado or businchs in sueh a manner as to be likely to spr. ,i I 
the infections disease, under a penalty not exceeding t^e^ipounvl . 

I. One other clause in tlie Infectious Diseases Preyentiott Ac< 
riNpiiros notice, and is repeatetl with diglit aitexi^ion in th - 
l.i'tidon Act; it is new and of eousiderabio itnpCMttance, and la 
t lu refore given here, ir3*6atj/n- 

liioh mayf odicer of ]i<>Alth k in posMftdem vi eVratnee tba; 

t of tbtt ^ ^ distriot b suffering from iufretiotts diMam'i^hrtbuUbj** 

. oi bno A suppUmd wifebio tli« dbtricE from my dmry sltUata'wjlLldE w with 
Section liiIjo dUtfidk «« that tl» cotwnunptioa of milk from d«^.ia lik* iy 
v&L ^ provtdtisP iidkHmmii disoase to any pvwoa residing in thh cisiitict, Mivi 


r 




Linxu 






jj *ny »Av S(riy (jualilioti votonimiy i»tirgecHt |»iBnpee| themumals tliftmu. 

"‘Vhere the bod* the madical officer of health shall be of m >ri 

ic. vvtieu.* disease ia caascd from coonimptioa of the milk 


■tKf i.** *.1 it’/i r'j>«»rt Im tliV • .t. ' 1' 

•■h.iil lit ..v.-tiinjianitd by any rt jHiiT fva«ii«hv<i to hii.i li\ i. • '.t. i >• *i tumy 
till <r \-.‘t<Tinary juid live locnl (Uitlittrn\ iii..y tiuv. sq nn 

^•iVf to tJi»* ilairynvftn toivpjwar Vvefore them wvtliin .tviriv uni', i)>'i 

fhaji twvnty four Wins, a$ rowty bo apocibed in the noln.'. In 
•v'.v %shy«yn onkr tbouM noilmittiwlo requiring him not m «.n{>{>l> <»ny 
M lilv tlvertfroa* within the4l»tfiit tt»tii«iiQb order h»i Weo withdraw n liy 
Tlocal aiithoT%* Miliff ill tho opbdott 0^ th« locnl nothonty, he f.u M 
-h. w Muh cauAOtilHKO tW Ihcnl miq? i»«lio,iocb onkr a» af- u 

-.1 (I; and live idiaJiliorthwith fivo notienof tb« facti to ibo 

^•Uiitary anthoril^ Mid hc^if oonttOil (If wty) of tho 4i*trivt or mi»t> m 
■« !,U')i ^<11 < Iniiy in Mid aliO todbe t^nl (JoVMwmfttt Board. .\ o 

ot<:«t made by ft k«»3 fttttbofity ip piiwaance of thi* »bidl k' fort li 

wvthdrafttkon tboloead aatbodty or the mwBoftl'rdBeerol health on 
.t :. iwJf iiolng sfttfefied thftt lho»iiiuk sopply bar been changed, or that 
t i w c.idFe tjf m ittfectioo Jhaa been removetl. Any pewwm roftiaiug to 
j« tTjiit. the Inediml ofllteer of hMiHb on the prodnctton of rtwh order ih 
- f' .M x.nid to inspect any dairy, or if»oo aoH>m|«in.ied aa afowiittid to iuKi.e. t 
•animals kcjdt tbcro, *>t after any such order not to supply itdiit a* afoi o 
1 has lug'll ^vim,anpplying any mUhwUhin tl»o district kcoti^vontiun 
• f border, or Mating it for consmopfibn therein, shall tw doMned gndty 
f an offence ftgaiiMtt this All» Bnividpil always, that proceedinyM in 
■I '.j f- T f.f Mteh offence ahftll he taken hcioro the jostieci of the jK uw i- 
i.a\ :n.: jorisdictioii hi the place where the saifl dairy is altaatir. Frovult <1 
; I, that no dairyinatt ahftil lie Haide tii an a4;t>on for hriach of contruet if 
1 ! i i'f'aeh be duo to an oriler from tlie hutal authority under this Act,'* 

A ‘‘ Ihiiryddinod an mchidinj^ •” * 

•'.\oy fwm* iMfM'hoo**!, cott»hed, milk store, utilksbop, or other j-l-i' e 
f" Mi ahii'li milk ij* 'Sittpjdb-d oi in which milk i» ke[>t lor jnirimaea ofsalr. ’ 

‘ flairyraan*' include*! any cow ko*‘|*tT, jiuncyor of milk, or 
upior of It daky. 

A V>tmtMny Inwpttctor, is <m»‘Hj»i»ointod under the Contu^noiis i i)}*., 
Di-easos Antc^lk Act, 187.^; th** provisions of which Act m*' -b 
further safogtuirded in this Act, (sm tion 24), 

Th« mniuning sections of lliis poriion of the principal A -1 p ii , 
<h‘jil with tfe power of the to msiko d^gulAtions for rb' r;» no. 

|iiev<'ntion of diseasea as rrganls the interment of the d<a*l, 
l.ouse^tohotmc visitation, the provision of niedical^iil lind Ito 
yiital accCi^podAtion, anti the promotion of cleansing, ventilation, 

A*c. ThCipilfAizd certaiii other regulations are of no special in' i 
here, and mention mast sutfice. 

Ther@iiivte0 the FtiWic Health Act of 1889, fhkh is cniiih d 
An Act td yemove donhts as to the power of the Local fhtvrrn 
n.cnt Boftiilviki Toohe regulations respecting chokra/’ in tlm 
A t will be^^i^dilMiotis toport sanitary autboritir-s and b' r 
Huthoritiei!, or«ahutfmg %», any part of a custornn 

port, and also ^o oncers of enstotns, reSjiceting tint 
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:tnfl ri'in'r-.i’ "i jn-rjOf.-j uirf'-tr'i ''■itK '!.■>!'f u a'i‘l *ijircv-*” 
h'lti ol'lhf- '{Jii-rif] <>f til'* <'n aii l ’ant'*)' 

Part i\, of ill'* PuUio Hi'alth Art, Ik 7.\ rrUt'- Highways 
and Streets, to rnarkeis and sbu^htvr Isou'^*- 1 !"■ clause* 

n lalinp; U* tlio lirfiMing, Ac., of slaughter 1 )Oum*n iiav'' air. ady 
l.ia 11 fully (Walt with; of tU<* remainder, the follow uii; ssununary 
will Kuifke:— 

Hortione H4448 drni entirely with highways. In s v,- . .r.- 
I lit IfiO, nmftfi and huihlings are regalated. All jiuMir 

streets repairahie by tht* inhabitants at large) are d lu 
tbii (urban) B.A., and must be leii%Ued, paved, msd rrj air-l s* 
oi OHsion demandfi; private .‘streets*may be re<j«ir«?d to be >1 
l.v.'lled, paved, Ar., and lighted, and in the default of tbs* ow ivo ■< 
vs h'»;se prop<irty abuts fiu -s.ueh a street doing the work, lij< > A 
may‘:arry out tlu' work and vA'over the eXjfMfftSes, €*xcf*pi I’. -rn 
religions Uidies. IVovrr is given ts> declare priA’alestres'is vs :< 
pnipiTly sewerwl, Ac., to tlm satisfaction ot the nrbiin > A , 
l*i‘ bighwayu, and in c«»nsf'<)u< ues' of^certain rulings, this -r. n 
1 may now* be replun sl by the adoption of st'Oiiott 41 f t lb - 
Act of for the d<*truls sd thcsi- and other powers in p -]'- - ’ 
of street-making, the rs'iid^T is refern***! to the Acts themsoiv. - ’ 
bye laws may In^ math* fur new streets and lt©W buildings, 
nml penalties*impose<I for tin- contravention of such byr la's, 
A new building is defin'd tlsus . • 

“ For the purpvtses of this As't the iv ereeting of any builii.':.^ 
jtulled down to or below the ground floor, or of any fmme biohl 
ing of which only the framework is left doa'n to the gr..u! 1 
fli‘<>r. or the couverMOn into a dwelling-house of any buil-lii),' 
not originally esmstnuted for hnmau habitation, or the eonv**? 
‘.ion into more than one dwellingdionse of a building originally 
s iinstructed tts one dwelling liouse only shall be oottsideml th * 
j'Ves’tvon of a new building.” 

Section 160 incorporates tin* provisions of the XOwjnis ImpriA.. 
luent Clauses Act, li:>47, scs'tisms t>4-':'lk which doal with th*' 
naming anfl numbering of streets, the line of building in .a 
street, dangerous buildings, and precautions during oonstruciion 
and repair of sewers, streets, and houses; to thi^ way now b.- 
added section 34 of the Public Health Acts Amendment Act, 
which supcKiodfes section 80 of those incotporated heroand alM» 
s.'ctiivu 3&, whicli amends section 73. In addition to the 
l>oint.s aliudcd to above, provision is also xnade for the pp>p. r 
mavntrimnce of raiii'pipi's jind gutters, where housi^ abut i>:-. %. 
public ‘Street, under a pemuty for deAiuU> notice to be served on 
c ... (,,• orcu,nicr through tht‘ surveyor. 

,,, ti,>n 55(1 'vf Utr Puhli.' Hvaiih Act h.B I'ernAcpliciJ by the 
’’.inldincs mStrec*.."' A*;. 
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Tlipsections tn recreation grounds, public clocks r ii a . 

ftiid markets mjunc no notia^ htTo. uuv do Uii- uuujulini; 
siH'tioo'i in the Art uf 4;\ 40, Provisions t'ollovv from fhe I‘ A ,V 

TtoNKs Voiicf Clauses Art with respect to oh^Unolions, t>^jV \ 
]tNio's of public restirt, hackney carriages, ami public bathmi', i-. 
and require no comment I i' i 

J he Act contains n humber of important sections relatin;; to 
th<* appointmmit af officers and the conduct of legal 
proceedings* The poritioti and' duties of an inspector of 
)(i}name's have been detailed aS the eommenmoent of tlos 
A}-p jidix, and veiy few juJdfttonid t^marks are hero neccssury 
1judders and others wiU da well to remember that ih- i- !i v 
-Mtduul Officer of Health may ejfcrdse any of the Jiowers w n!< f'> 
vOsi h ail inspector of nuisances is invested under this Art, 

An officer of a Local Authbrily nmy not be concerned or i‘i? ' , 
iiii' rested in any bargain'or contract made with the Authority. ^ 
n* I may he receive or act^ept any fee or reward other than hii 
l>r..ji#'r salary, wages, and allowances. * 

(Xht'crs cannot be too careful not to infringe this regulation 
ovon inadvertently or by permission of their LA. In nny 
<mm* where the slightest doubt u« to the legality of any paym* ni- 
I'xi.'.ts, the advice of the clerk shoul^asked. A study of tho 
< ;iM‘S quoted on this 81*01100 anqily prov«^s the necessity for t hi i 
tativire. 

With regard to legal proceedings, the following eatraets wili 
I- found useful 

I, Autbrndkaliou itofk*' mv1 ni/'thmJ of mnUc^. T* H •, 

" XolirftS, ordera and oilur ♦■m b 4lo<’!utniiM under this Act may Is* in 
U'lug or rifmt, or pnrily in or inrily in jfu'iiit; and if the Haiic' 

o^juiro aatlicntication by tin- lot tl .nuhority ih*; .signimiro thowjof by f b 
4 it rk to the lo^»l authoriiy oi their i^ui vt-sor nr in^pwtot of nuuutnces s'ludl , 
hr sufficient autheutieiilion. 

“ Xotices, orders and any oih<'r d<jcuincuti rcquirmh'or authorised to i. t 
si rred under thi» Act may Iw /wu-xed l>y delivering the to or at tli- 
ifMdcnceol thepewm W wlioin they are roapectividy addreased, or vilu-;*' 
ttd'kcjsaod to tlwr owner or ocmpier of preraiies by delivering the s.'uno or t 
true copy thereof to wane person on too premises, or if there is no fK-.r.; lu 
ou the who can be so sm'oti by tiring the aamo on some < ori 

^fucuoiw jwt tho premises; they n.iy also be served hy porst by * 

])r'.'paid wtef* ai«i If served hy post shall be doemal hcahave hcim scrvi'd 
,jt the time when the letter containing the same would be dcUveml in fJj"> 
oidinarv c<mpj« of mst, and in proving sucli aervioe It ahaU he sufficunt t-, 
prove that notiiw, order or other document was properly afblrc>'«»cd aud 
put into the post*', 

“ Any notice by thi* Act retired to he''g?ven to the owner or u).i*r 
(if any premises may he addressed by the description of th** ‘ 

* oecupoT of the prc*u«M‘8 (naming them) in respect of vkhn.h ih- / ' 
g.veii, witb- ’it fui-thr-i- name or description.” 



ftll't-VDlX. 


With to tlto untliorif y re^iuiml for thc«prvice of a notice, 

Mopra, p. 20l,M*etiou 0-1, A form of notice i» provulnl in 
the schedule to the Act which ahoold he accurately foilowe<). 

jlriefly the autheut^c^Mon of notieea laiiy be tbuji summarised. 
In all^cases the ^unitary Authority 

notice of nuis:«nrcs 

in all c&m fto|'9|»eaU!ly ofiien- of 

health S|i;ftll''cst«e9'where thh is sufli- 

cient, 

Z J*rcie^tiitt ^0 in a eotW 

Wbe^e a uoUee, properly eifi rt,^ihe 

nex t step i» to lay »«information be^ta the just 'res. 

'rhi# lanat take place within alit wJn^n the 

matter of such eomphini me' ; 

A form of summons i^||iveii in the ichodi^a'to 0e Act, an<l 

'* Any local authority nia« appear hofofe any CoUrt or la any h'gttl jiro- 
1 >■< cdiiig ay thair oIork» or hjraiiy or meiuhcr sIl^Nphted cencitilh nr 
<11 roaj^t of any apeHal prcnstji^hig hy reaohttiott w swtWiiy. an*! 

I licit clerk, or any officer or mrrnW »o authorised, shndl ho at hU i ty t i 
wuit itute and carry on any propCKding wIiL-h (ho Sjothority isi fniiho- 
I if«€d to institute and vat ry un under this Act/' . , . ‘ 

Although the section pfovidcM for tho nuthoiiiiaUon of any 
officer, it .MS l>een held that the Justicfes tnij^t l^se to deter¬ 
mine a complaint unless tho clerk attends. In pirtnion, or hv 
counsel or attorney. VVhet-e the sanitary tnipAor has been 
unthorised by resofution, either at hia appoiut^ii^pr spiM:^iaIly, 
tn appear fuia conduct eases, he wdll do wall toauthority 
in writing, containing a copy of the resolution ail on the 

minutea ’■•■ ■ ' ; ’ ■ ‘ 

in selecting a day for tlte hearing of the cmRV 
must hecm*eful to ensure tho pn^aenceof at 
not mombdrs of the Xa.A- ; for, although at ftrst;ai^^^ieetlon 25S 
would appear to render such precaution uit)aC#|ii^ is not 
so. as thi rulings of the high courts abtmda«w%^i!A - 

In Ujli.caim"where proceedings are pro- 

vi.sioiui''^:IU».ad^'ttra Act the insma^r himself 

with pr^^^m:'a4optlotyhf 


a ptthHc.||im4|ipvhi?'nnews^^ ''• 

It is hax^%qop^.to.ftay1liai.^ 
into courtcan 
In' obtainedust^ 
fnlne^^ of dn Uy 

^ *jp<ierte\ce a pros<^ti"^, 'to 'lill' c^riction._ 

iving evidence the simplest language ik always the best; 




jpHUfbe taken 
can 
the us(v. 
f-^ooihmittee Uy 



nAKKnorswa, 


I .r 


flow and distinct nttcraiw, av-^Ulsim-c of ftN'lnui'aHtif'*, and tli^ 
ahsriioe of any appearance of argufliont art' aUo vahiald*’ tp|a!itios 
in a H-itnesR ; it must not W fciirgotten that jujJtli’cs arc ofu*n suh- 

Hvt tn dcafnosaami ignorantaamtnry fc»owltHlg«\ 

and that tho juatioes 

It is, J>olico co!>rt 

fli^utld in all Ibr the suUo 

of example -pc^ good 

can 

Not a Tittle ini fointing'on t. 

t o fxK'al Anthp^^ tub pi^vifion^ tfi^h Act 
ffn; enforcing fhottl^ horever, htj m»e«ib«red tlnd, 

the L<TB. hATe|i^er|^ make Rueh iminims'iw m 

r*lutiuu to bofnsefntng the ptiblk in any 

| la< e; and tlim| tiW power also to compel the mA- lu 
carry out cciftlik Heprciw^taiSon may alao W ittftdo to 

the li-U.B, hf thO'Coottty Council if action in such matters 
aj'pears to be Ort, negligent 


Bakehouses. 

Tiie insp^ilon of retail Bakehouses being one of the duties 

of the Sanitttr^ AttUiority, some reforenvo to the law governing 
thrm is neoeesiww* ^ 

The control 0* Bakehouses, which wo« originally in the hands 
ot the S^iA-n lifo* transferred to the Factory Inspectors.by tlo* 
Factory Abt c^ l^TS^imd restored to tlio H.A. by the Act, of ISBih i 
Forde^ldil^ o^ft’ietftil bakehouse, see p. 077, #w;>r«k ' 

By oeeti^ 34 of the Act of IS7.S, in all towns Of than r 
r*,000 every l^ikehousf' must have thft wli^ of the 

interim^i eeilings, and all the jjassagiSt itndl’irtidreascH 

painted o%t)|ii*n]|lied or lime^woshed ; if paintodi # bo i^newed 
every seven years^ imd washed wry six months; if lime^wasbcd, 
to be reiw^j^ley^ sht mouths. * ' - 

that under similar bf^itionH : 
be p€(ipmitte*ym the same level ila a Imkc- 
feM^y separatjwi^TOiiit, it by %pikrtkioii from 
ventilated by 0 wjuarc 

':^V-r' ' 


no 

- -Wfc 

house, vnl 
floor to ce^ 
fwt wIdcIT; 

New 

** It «h«U W‘1b«f0msi]|^ as a hakehemw. • 

to occupy as • baludi|mm,^l^ Ot place whh::h was not &o 





AI'PhNI»;T. 


fhr fir^t' day of Imn !''»*! An f 

«i;{hty-tiirrtc, tit*' following l»/guUtion8 ate corn|ilifd with ' 

1. No W'at<*r clowt, cartU-clos^t, privy, or ahAll Ik,* *- 

coMimimicAte directly with the bAfeubou$«; 

2, Any daiern for to the bakdioa*ic akvll b<* «»' }>ari.’. : 


2. Any daiem for wntdr to t 

and Uivtiiiot fdrjntii; 

3. Kodmli»«f 

an opaalqg wh^ t&o . 

Aaf laqiiKtti wfi^ iet$ or 




iia|pn'at^ to a watt r <! > .♦*? 
r, inip^ matter »h.ii: has-» 


“Any fiiHNKm wfio iet$ or who occnplt ^ af.% 

room or a hahohooeo xu oonlimy<j!ti^^dii'ji^ .fitii aection ^: u! b- 

liablo, oil immma«y'o(mviotfon,w» fine mt shilutu'. .t>. i 

toafnKhnr 0»«, »ot cxoeeding fiwi for v.h: M 

any room or pi^fo u »o ooonpiM after f ooiifiotloii this wet i<;. 


For th« purpose of eiiforcmg atty of the ahot^e provi4i*n *tii 
M.O.H. hft« the jiowcrs of «i« factory mspecior as t<j 
iiispectiont anti taking legal proceedings ji tfie lusmtarj iiuap* < t- i 
•. has (ff.r qfimo no jK>w«r of entry under th«4iiirli«r Fact^^ry A - * ^ 
liut the M.O.H, may, by|these powm^ take with him any ntli. < r 
<»f the S^wvitary Authority. The power* given to fn t<<ry 
ins[iectoirs are set out in the Act of 1878, seov ^S ;they int .u l, 
power of entry, at all reasonaWe times, to a factory or woik»iit>j.. 
Hiul, by day, to any place which he has reason to bclii'vc i,s jv. 
factory or workshop, takin* vrith him, if he tfaink»fit,a consi-il<l*'. 
to make auch cxaiainatiuu and inquiry as may be neef»K,’iry to 
ascertain whether the enactments for the tlmO being in fTt ** 
r(*lating to pq^blic health are complied with, and to exercise such 
other powers as may be necessary for carrying the Act into eir.vt 
5. Up to 1891, tbe^e regulations applied to bakohousev^, 'vhe h 
were the only form of workshop under the control of the S.A. , 
but by the Act of 1891, sex ei*al important atldltibll^ hov« •*< * u 
made j section 8 of this Act remove* worksbOM from thr 
uperation of section 8 of the Act of l8TS{*n|>r<i|P* Jlol) nnd hujul i 
them over to the si. A.;— 


“ b Seetiotts three and thirt}'*three of the Factoiy i\ad IVorkshop A -t. 
1S7S iwldeh relate to deanlinw, ventilatioui and iti, an l 

lime^waihtpg ol, factories and woTkahop#), olioU to wurk- 

■ho}>«. . / • ' ,' - v., 

“ 2., I'or the pttr|ki«eof their dutte« with mpM^ to (not U in * 

workahop* to whiw the Ihihbo lleidth (JLiM»toii]|[ Aitt, Iwl, a{q>Ue^i. >k 
sanitary aul^orfliy and their otlicer* atoll, without pf#*pto.tothetr other 
powem, tovahlllttidt'poweira of entoy* proccediu^'^ 

or otherwise, aato' laiptotor ooder the priitopalAto k; , 

3- !f ,afty chM, ytottg pewm, ^ wtoiam to a workshop, 

and the thereof, ho 

•hall forthwith give vmttto aimee toetoM toi^ toctory inspector of th^i. 

,«. I'f' 



woRKiv'G rrAs*? tiwfi.i :;j ' 

*■ 

In ordt'r that tlu' S.A. may tioti't' of tlip work- 

•hojjs ijn4ler ctmtrol [»ruvision is made follows:— 

“Kvory pcrwon sball> wdfehih oa« mottlh alFter be to «Hvnj»y -i j' 

factory or workabop, senronn an iiw|pt««f % WdJtVM) nolke ctiiitaiuin^»‘t!i<- - 
n iiut* of the factory or worfc|3»^a tl^ vHmvi it ia the addres'. 

to H iiich he dcsirea hit on fA the work» tlk< 

ii itnro and Amotunfe tijtt the name of the tiro, 

uittU f which the btuteift thf f)uiNi^.<N^ fata he canitHl on. 

end in di*fauJt< ah|^ htt liftWO tO O 

‘ M. S^iion iNMr«oii|fr4t«df Ib'f fwliieh irt^nires notice ni h. {* i ^ i i 

Kivon of the ocsciwilam hf * MiDry) thin ipjp^ jb» a ainrfcahop (indluding vi 
UII> vrurkehop coodooled on lha4in toy ^Ud, youn,; 

laThon, woman tlaemla} in itka manner aa'it apimaa to a factory. 

' ^ i Where an tnapeetor reooietsi nolkn In ptimoanco of thia aection wu!: 
i to a vorkahe^^ be ihaW forthwith forwarri the notice to the aanitu > 
wilt lioriiy of the dJat^ in whkh thewforkahop hi aitnate/ ‘ 

N*>w duties of fidnaidtiriihle magnitude are thus nprm 

tl»' S A, and its oiEoerS) and it remain to he ueea whether in 
hii umnufaoturing towns the staff hitherto employed by thf 
S A. will be sttffieiont to perform them pr<>fK*rly, or wlietluM 
«oiin‘ addition 0 /t modification will be n'Cinired, Bristol ha 
aln'.uly taken the lead in this matter. It may also be noted that i '. i vn 
umh'i- the.Aot of 1801 any officer of the 8.A. may e:!ta.mioe tin- 
hats of outworkofs, whioh every occupier of a factory or work 
shop is Imund to keep; this is iiufioriant in enquiries into tho 
Bjirtswl of infedaous diaoases. 


The Factoiy Act of 1805 f'.xtcnded the icojie of the Fact-ory 
Ai considerably; among other new provisions the limit of -«io 
cubic feet per ^^ker and 400 feet in overtime wm laid down. 
Regulations for outworkers in cast‘i* of tnf<!»etiouB dbea^ and 
insanitary sutYonndtngs were frauted. The provisioA of pfopei 
tiH chanim ventilation, of separate closet accommodation fot 
both sexei^ and in some trades the esiahllshment of lavatori*M 
are also inelitd^ The notification of cases of. poisoning by 
lead, phoiphoms, and arsenic to the central authority was u!ni> 
ena<k^. Ilylpai' be n^'ced here that the person responsible for 
the sanila^.^jem^ a factory or workshop, Ihcluding th<' 

provision of7piiopi^ saintary is tik occupier atid 

not theowiiH$riKftlm fikoW or workshop.^ {See 1805, sec. 3 b, 
and F,, - 'z ' “ 

For a Acta add their saniUry 

provisions the to some of the handbooks ou 

the suhiect. - 



AprrsMX. 


Housing: of the *^WoFking: Classes Act. 


; W r, 
I’.ut ). 

ii'CM 1 ; 


'ml II. 


The Acts reiatmii; to.iho Housln^of the Working Classes 
were conaoUdaterl |ft Act, the oprat ion^ of 

which arc uun-jK-ii]*-.) 

portions of 10 of tin* Act of 

1S85, see p, 380, Under the ^twsaace^. 

rim ooh#<^ted Act ‘ae4» M tR|m#hM areas, atvi 

this porHonAnpUei only in nftwin disIM^' main tires *>f 

it consist in tW power givensto «loeid to prepar.- un 

iinproYetaeat schcroe for nnheati^^. (iuty of tiio 

M.O.H. to mko an ol^dal r^resen^tbu he finds tlijit in 
a certain area there are Jiot only fn) hba««S:4M eoarfs unfit for 
habitation, and (^) defects of 

};ronpcd, but, further, that nothing shortVtt' l^dmprovtiiiont 
scheme wOl remedy this conditioii. . 3i!lm of tliis 

portion of tlm Ajd|||g||^s details for the working out of >nc}i 
schemes, sncH aaMj^Bbiing of the saneUbn oftlio L/hr>.. the 
itiethods of coinpujs^^lircbafie, \Tduntion,,co»*p««s»^wt‘- . 
and provision for displaced jiopuUtions i!^ dei^Is an? not of 
j ractical importance in tins ]>tace. , V, 

Part ii. of the Act deals'with Ouhealthif Houses, 

and applies to alt aotborities, whether urban or rarsT; its ]»ru- 
\ tsions ore of great imprtance to ow’nens ami anthoriiie.'*, and 
are therefore dealt with luonj in detail. ^ 

Bectlon 23 contains definitions wdiich IT^ 

viuusly gnoted in sanitary enactmca|s; ay. Jr-* ,4^^ 

"The exptesfdoo incUult* any coort, 

row of lwui««, “ - 

" The espreeslpn *dwtdU»g iunise' means any 

mdtnlee luyy yartl gordem outhonscs, and tb^foto 

or u»| ^| fay^ed herewith, and includes the ae 


or usnatty faloared herewith, and includes the »• 

so defined.' ' , , • fi’’ ■'^' 

word ‘‘street* is here rcstriotbAi^lw?^^ '' 
housestn and does sot 9 ^ ^‘^‘da 

'ft w^ .that the word'J* whole 

and - '. jjUv ■ 

Section 

" It shall he district to 

represent to the ahich 

appc.irs to him to be In « 8 mmSo'dld^|W%tfil#mm!^ aj» to be 

vjit'.t for human habitation." 



WORKING I Vt.'. , 

By section 31 the information js laid before tho ami gi, 

a .-nnilar complttint may l*e made by nwy four or mortj iiouso* 
hohl. rs to the M.O.IL, who ahaU tlicrettpoa insjwct and rt*port, 
and if noacifon i» taken wHhin ihWindnths the hoiisoh(»lih’r» 
iii.iv tlien complain tp.'^e diatnet, 

tho next 

- i. It aJiAU ii|VeVkfy\^xai''ahthWifcy to he nmd.' 

tiiuo to 

!h* r unv 0d|Ai^in:)paa m lujanim'' 

u. h. si!th 0 .* to he 

.k !•...* _.a!K.wv‘u. wit* n.!i..arlL ' •AM ri'^effavaHHMu.'a i a k«t 


wmleiw 


station 


wuh t iU pfi?c«edifl|ai^^;W<3»owia>^ iKseaplelrftarolOi^the telljiig> 
li >ui>v tuidcr U»e *aii^e»ttat*^o^ Third Sokedate Of thi» Aet.” 

Tin ;..* enactia«iit« For %e conhtJty. FttWic HfalUt 

Act, iy75, seeti^nt ft; H provittoni hive Wen 

tullv s<'t out in liie*ij>roper place, pp. 

‘ 1 . For Lond^ Fnhlic Health (London) Act, 1801, a(jetior»s 
L*, 1, d. .Sft^ the Ftihlie Health (London) Act, sectidn U2, 

Titi* first at# In pir<»eedin)i,05 under this Act is W give notici 
1-v the authority of the sanitary authority to the owner or 
• kujder to eicoouto the works noc«4«iry to put the houso in 
pnnK r coiuhrion ^ nol^ nnder these sections should specify 
lie work tO he done, since, when the LA. elect to 

pr .ce d under ieetlon they contcmidate the possihilfty ol 
tie jjouso being lent^red fit for human habitation. They may, 
ho . . \er, derid<9>^to Apply merely for a closing order, and hero 
sui> ■•-vtiou S^Ues;-^* _ ' ,’' 

- ' '4'' ' . 

“ 2. Any tti«h piwwAiag* may be taken fw the etpm 3J 

cAuhin- tli» dwPlltohoaseto be chmd whether the same be ^pfed or 
n(.t, ;ind upon sOdh proewdings tb« coort of ifaminary inr^atmA may 
A not e«c*«lmg twenty pounds, and makra order, 

uiid the forfii* for the paeiwiites of this iwctbn may h« tnoee m Ine Fourth 
.S;h«dnle to tbll M or to the like effect, and the ensotmiAtS reap^lng an 
irom a dklihiir order shall apply to the imposutwa of «toh penalty ae 

Wei] AS to '' 




Id the LA. areeaiAled to serve 

a i n limiimi^ys^ Owner or oeca^er^ without siatmg 

wliat to Apply fummons for 

a closing inopra- 


tion until, in m SWimiM* “»tendered 


4 





Arj>K>r>iT:. 


fit for Inunau hal/itation. ijf’lierv, in no appeal from a closing 
urdcr to any highiT court. 

if thiis clo^iiiig ordor is not deterniined Ly a further order of 
fl (0 court, ami nothing has been tlono to reinedy the condition of 
the boujit! or honee% ib# B*A. maf n rcHolution ihut it is 
' xpodient to detnoH^li )tll0 btiilding. of 

t big rcKolution ishall be servedi on <iwnw«t hi* usual rchub ncf*, 
tiy registered lettet, orof thii pnnided tin; 

owner caunot be IbundKor on tbo be 

>gnod by the clerk to the S.A.,^r deputy ; not b . s 

han one month laW the S.A. shall“^oimder thia resoliitiou, 
bcri the owner i 3 |||iy>ttend .and state bhl Objo^ion ; (4^^ S.A 
!n;iy then, if they atill decide that it is expedient, onb r-tljt* 
-M molition of the building. Ai order mmt be under seal of tbc 
I. A., and is open to an appeal to Quarter sessions. 

riuise are the main prorisions remting to tinh^thj dwelling'^; 
t Act now deals with obstructive buildh^* 

“1. If a medical officer of health fiada that anybaildhig witton bin 
ihAtrict, althougli not in itself unfit fur Imman hiiHtailoai 1* so eitnntc th;«t 
i y ruAHon of its proritntiy to or eontact with any other buildings it rciUM n 
. ue of the MloWnig effects, that is to i^ay,— 


** (a.) It Ktops ventilaiutit, oli iptherwise makes or eondaoes to ntak*‘ 5ii< h 
, other buildingirto ho in & condition unSt far hamaa halntatioti ur 
datigerona or injurious to health ; or 

**{k) It peevfflBts proper measures from being carried into rfT. t t f. r 
rsuieaylitg any nuisance injurious to-health or other evils comiilaint d 
of in respect cl such other buildings; 


in any such case, the medical officer of health shall rCjmNMfSi to tlic ]c<.al 
authority the particulars relating to »uch hrst-meathmed hiding (m tins 
\ot refereed to as *an obstructive tmildiag^) stathig that'ili hni opinu>ii it 
expedient thsut the cdistructive building should he mdild^dowsu 
^*3. Any fbur or more inhabitant homwholdera w a^dbilhiet may inrti n 
to the loom authoiiiy of the district a tupmehtalioh wi rsi|iNM!$s any hutid- 
ing to tl\e li&e effect as that of the medical officer ;%M|'ihetion. ' 

* '» 

On xuoh a t«pros«utu.tion the S.A. hhdll mhkehhetrqfairy into 
the facts, tmd the cost of acquiring the land hi^'d^icielishing tlu* 

buildlM I they can then, if Uiey to dwSfc poeeed hy order for 


lentollli^i antgeoi toappe^as btdbrei to 1 


paid by '"the owner, and the rei'ove 


'r- 


able from''lUWhfi^ of 


o-nused 
The owner 
the Ij,A. are e®' 
upon it. - V 

Further than tbk tho EA may pr^[»ro a scheme for the 



.to 

''k' 


ovement 
n. 

the site ; but 
be shall place 
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l!i.}ru\< nicnt of a >:ivfa area, l»y cWuiitii'ii; a hii^liway. «Mc<,tuiK 
^c<rkmc class ilwcUinjufs, or or scliiti;' tin* Mtc of 

houses (lf'inoHabe<l as above, and such seUeinw shaii be prcaontcil 
*v tin* T-.G,B. for sametion. 

l lio reinaiiador of Part iL ''iK'ith certain sjiccial j'owors of 
f’ounty Council, dus., and is n<»i importance, except 

x^ hcre such a acliswo nbotttvt«> j^fepareo, and it should 
.*h. u be referred tm Tmt iil. i» adopitve and gives power to 
ar.y 1,-A. to oitofe OT {mifobaso lo^i^-libusai li>r the workint' 
f subject to tbosattotiou of me Xi,0>B. (ttrlisiii), or of ibo 

, ..v:ury council {mmlX *&»d to m&ke byodam lSJf the Iwanagc- 
lu* nt of* fho sam«, * , ■ ■ • 

’ , . 

Pollution iif Biverg. :> 

lio* Rivers Pollution Prevention Act of 1B7(J may, in 

s< ii..- instan<!i*«, como under tbe notice of tbo nftnltary iii»poct<tr. 
In ii .sanitary authoiritlea and private individuals are given 
I ^.wcr to instiiilto proceedings in respect of ills pollution of 
j-tfrariis by solid matters, or by s€'*wage; and further, power is 
-iv, u hi s"a.s only, and with the cmisscnt of tho to takf* 

, )'»* * r <liii|,^s in the caao of trade or mining elflomits. 

'I hr provisions of this Act have been added to by the Loral 
t -"w rnment Act of 1868, section 11, which makes county conn 
stuitiiryliuthonties for the pur[»0Kcs of this Act, and pro 
.fi< for the establishment of Joint iK^ardn, 

^ 1j«* Act is largely ioopcnilive owing to the e^itensive eafr- 
-aards it contidns, but it may here bo pointed oufc^ that, by it« 
; rovi:>ion& discharge of solid or liquid sewpge, or of any 
lid mailer Into streams, is illegal. It is, therefore* within the 
dnfy of an inspector of nuisances to guard aga^at^iho oommon 
practice, both in towns and villages, of allowing the surface 
V, .1 hi figs of stables and pigstyes, and the waste'Water of houscH 
* * lh>w into au^ wateiNcourse, and be should endeavour to hav*- 
. entoved all pfivles Of latrines overhanging running streams, and 
to prexent ^ ^as posatbie the choking of small water'CourscK 
iih animaliaii^ vbgc^table house refuse or ashes.; ^ .!fho discharge 
< f ititp rivers is a special^'q|^i|sslios, which 

domaiKb nO'»ll*^‘hb«!|, . *' , 

it is comiiia^idpfthat sewago whhdi.dp^ contain 
f xcrcta, but tho watof^waslo'of houses whicii 

i.avc no wiUwMit troatiii#;iit, 

into streams, but ti^, hta sewage is nearly as 

impare as the sewagf of wat«r*olo8^ towns, pp. 72 and *109. 
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AViy.sij:\. 


Can&l Boats. 

Ttt«% irtspe^^Yt tipon aU &^nit,irv 

.•luthoriticn uinJ^' ^ hy secUo:. I 

of that in.)..- 

Ihe an* tilven 

below, 


I ' -r ^ '.-1 ■> ' •• < -i r V 

aow:^^,3' ' 

■ *’*!•'* ^ ' 1 *^ ^ "'a w 4 i *fc. ' w* ^ 

»* TKa 


'i '■ 7 


V-V-. -.-r - 

Mij.l«r bejak Wfl&m tlb.liOaS' of « (i0tmii!#;'1 

.•i.handikSrJ®:^, / ■..■;• ;^. vi! 

' ‘ Tb(B «!*ifi^ Isbat ''^;ib«m» mf 

f< >r the eimviwi^ of jtxxht A c»»aj* a*|S ^ 
the M«rofaai»|.^%iitg Acts, lh&4, tt&d^hA"A^. 



li^gatioo, l.ikf. o~ 
not tsitiitii til** 

, i 

ii#r^'|«*opelh'il. USA? 
ifAjpuit-eK-.i liud'." 
«At*a-.’‘ 



is also a 

Th« itoiUiior^ ©very canal boat iatt»fe<!aityii!|^ accrtilu air 
(boing on® of. two reooivod from -thb anfciibt^yf ^a tftfe tim** f f 
rc^ktrattpnb and must produce it wiwsit ptn^fy ^Kandoa. 

TheX,0.B., under th© powm waknm'hy^^^j'Aet, ittsufi! i 
memoi^dw nf regulations, wbicb provilBk^Olifiio^er tU t^il^ 
that-— 


41‘ ^Sa 


lUin^ Kii-ikli 


'* tatedi^ of any aftercaUui mtcndod to b© 
contain not i©»,!|feM( 180 cubic foot of fro© f|ai|jpi^ tetwmr i>f 

»iiy letcadod to be to utcd tbaU contila llbin, SO cuhi 


**X{. Umi boat U intendod to bo ordlnadljrMl! 
offtttni^^)^ tbero abiOl be two inbuan^b ~ 

ojnwi nglt . . 

tnd^ 

“Sb( 

from an _, 
atttborf|)^i 
liit deetf 


AMv wo»idod'nd& a Pb« 
Ig^'0(a:ilia.ilak&exttbbt^^ '■■■ 
tlftA'"#ud boat'll©;.; 



betwwu 
i inche:*; 
of Ib^uui, 

tttfrerinj: 
^iatbe tiLniury 
‘j/|n amving tt 


THTaM 
ou»‘ days of 

COUH* thrbugb"&te‘'is:i;lpc^ 

niiist contain among otbof 

fuilowinj. pv>ints : — 


wi 


|%in twenty- 
Jt report must 
inspector; it 
srtnation % report upon the 



rooD juKo osDa«. 
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**1. Th« wztcfmu^ EMkdA tatjhf hupeoitioa of bofttt, utd th9 
remcHMnlIra fli Ui# 

XbeaaiM^oflMwtfittifMlitdiatlHrs^ 

boAta ud tNrooQitMMiAiffgM moMm d«Att viiU ia the 

"3. Ao; 


AaymQii^ 
Raf^tntllMK 
CetUtimtmt 
tb«!kiM{ r 

Wrtwf, m 
Admit 
**4. Legal, 
peiMi&A . 

” 8- Any oiklltf 
Regolaitic 
•" 6. Com «f 


Ahmm of 
) $«Mu«lioa of 
iii»^ «>1 Bilge 
of 



*•9. ThotmltmM. 
freib 

The dutiei 




ftr#^ tbw F( 
^largarino 
'I'he hlh 
^Food’i 
except wiHfir 
• Drug* * 

exclumvtd^ 
other p 
matter. 

«Mw 

otbervit^ 
with bm 
The 

stain, or 
it injn 
punishmi 
auy artkl# 
notice to tik 
No pemott 
article of food dr 



often of 

•/f* \ r*/ t’jK ' ; ' ‘i?i , 1 ' a 

‘ ' ‘'ll'’.'". M. 

la lltoii '■■ - 4 : •' 

V ’‘’’MIA, ^ 

Al oae. 

■ 

4 render 


ties and !•' f>. i«76, 
U» sell 
irtifacmt 


iduxiede' 

•dialer, any 

sabstance, and 

» w'fd definitioo p. 323. 



AfPJ NDIX. 


^jiisiHiy flotnandcd; aixi it fchall bo &o doffiJPtce to »31«ge that the 
liurchasor is not preiudiced by\b« snlc of adult<|psted articles on 
t iie ground that be l^ongbt ii for mnalysit only, 
rt shall, Weyer, be Oiftenoe in the following 

«l. Wbwi h««Hb «*« 

h<i4ed the poxluction 


Vihm 

h<i4ed to, the b<issM lie 

i.r proparatten ^istnef ai'ini;a)MsVM^^ 

..r d^ooittnnd^ 

iiiewttfo of tbo:foo4 or'#»^, 


health ha« 
the production 
instil' 'it 'Stii^ fit f<»r carnac' 
WtMjjht. or 
ther**of. 

fnttdplto, or h thus »ul«n- 1 


inewnro of thotood or'dfof, to:ooi|mil»o?wwsw 

«*. Wh«ratii«f0©d-of < 

of (k pal!oat.b»'|trM..iiadis'*ai)®^%^W^i!^ by the iii>#;ritwu 

*'* ”.’?wtJr?S»foodor’drtt'jf as ^'*'-1 

hf the time of«i4o, , , ^ 

‘ ‘ 4. Whore the food or 4rog sotee extrau*-.. w. 

ij,!»it«r in ol eolle^oft 

The deftiyimt i* toJw dtelwMTjped tCJm to the mu?- 

jftcfcioa od.tbe conrh , '\'Vr'"‘ 


"1. Thalhjs'bicHi^t the ariicte wtikh it th*’wb^iet-of pro-w* tiuoH -vi 
»iog #10 »*!«« US deoMinddi, mA 'irith a wriitan, orarranty. 

** 2, TTbat he bad no wteon to believe it otherwite at Hie time of «*h 

*• 3. ha aold it ttnaWorfsd,^’ ^' v„ ; 

The Aots farther provide for the nppolhtbi^t of a pui-ii* 
unalyet, nii4 specify oerti^ forms to bo ot»fefv«d(;1p purcha.‘Uj^ 
artiolos, '■' ‘"'W 


artmlos. 


The porohaser must, after (soinpM^“ the pn^me, notify t ju* 
j^rller of hi* intention to have it aiH^g|i and offer to di^ I.* 
tho ar^e Into three parU, to be then sealed \;p, 

<'m‘ p*rt to be retamed by the sailer, aiWor to be sent to i! « 
analyst, and the third to be retained for fbtniei'crelHfenca-. 

With regard to the IffarptriftG Aot, it^ that- 

»* IKvory padb^a wither open or closed, 'and oiwit4h^a|fnin^jo‘*. ''h ”1 
be brandail otdatably tawdtod * MarmusMia * an thwti^.bMoet^ a»d u* 

printed oaphad kttore mot lo«# thao | of taaS«0|,.aniff **4h 

Waxpnwd taf iMda, by retalt, tbare aludthoHSW^ mcn-nf 

ro and k sa«h maao«r M to ba potchAs<‘r, « 

uiHsl 'nia^^, ia prktad' otpltal hkkBC* hiches A^ux^re. 


be bran 
printed 
W expo 


tar Mila, by retalt, ^ans atudlh* 


duly brimdadjitdNrew warhud .*• a.-.ivrr 

iw- prnit^vl 

III cf||tjil Jettet* _+ ^ 1*1 ‘t 

Ail the sanilury 

niahoriU^ by all snbstamvs 

lu.i iiiatked bnAapOsed for s^xtle 


I, t^fStafhaava i» a iacVh-s^ 
TiSum 'I*' aawy caw ai-'.ivrr 


the sanitary 
all snbstano,^s 
[■"to biAapOsed for sitle 


ji> but tor. 


X 





roops AM> unrc.s. 
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Thf' Act. of 1600 calargea very coQ«iderAbly the iltjfmitio)! of 
..uu .trrated or irqpoverisliodi artid€!« of coo^mptioti, including 
i.wvrguriuo cbecse, ftdultorntedl or impoverished butter, machine 
^kiitnned milk, and imy imp<u^4 nrtiole whuh may hr. 

to the Wet hy? also tl’c duty la 

tniftoMMj tipoit the tekmg samploa, 

kiid Bocessary. 

Further, it liKamtary 
;*..thority to imhiie the^ durcrcnot-i 

< f opmkm whio£;’'|i^^v^''*tifohi#il#Wiy#&'^ tq, tWe rett«oaal-l-‘ 

standard iu coni)wllig the qnentl&n of luld# irateF, uou 
LOW bf^ <iehmtely iwttled hy oa iothoiiiiiivo r^^loUoo of tho 
r.'ard of Agricolia|%«.' '' '" ' 

IVovisioo m,«3i|t>-ou|defor ti^'-'tegietra^O ‘ihipeotion of 
. luargarioo SictoHei^ and for the ixidtetioo of }>eB«ltieH in 
t He <-ase of ao lilogiil Admixture of httiter and morgirine. 

It is uow oht^tory for vendore ho have their namen ami 
..■l.ir^^^ses plainly dieplayed^ and^ by label or othorwme, to 

• : >: lo»e to t^e puroha»er the nature and amohat of impoverish 
fL^ rit. abHtraohion, and admuctore. It is furtlier made penal 
?<■ obstruct the iiutpeotor or hie digpuiiee in Hie dieoliargo of 
i m ir duty, or io bHfe them in any way directly or indirectly 

f't:der this Aot (^dt ooneequently, applicable in all e;iks<» 

‘ iot>d andidtuga) ^e ^oceedmge must be iontituted withui 
*v*' days of we pnifehAXe%f the artidr, m\i the mmmom must. 

* /' made retnmable within 14 tUya and be aeeompiomi m 
I uses hy a copy of the analyst's certificate. 

Sr .tion SO deala wi^i warranty and makes important ehaxtgee;-- 
V (lefendimt cannot now avail himself of a warranty iiiiIc«^h 
fi* has, wiihtn 7 days of the service of the summons eerve<l 
iKv^ Upon the proeeeotfon^ and also on the alleged gnamnior 
f f his inten^on to rely upon the warranty for hie defence, rn- 

< .o«jng,wiih daeh notieeacopy of the warranty on which 

lux^mds to fpf hU defence. * 

Filially,the dii^idtton of *‘food," it shall includu 
f v'jry artHe naed for feqd m drink by man, other than drugs 
ar*d water, SHI w^l IM mf ar^cle which ordinarily enters int-., 
or is uied'%^^hdr pfvqnnittlbn.'Of^ human food, 
iru-iuvling any taymud^'matters am oondlmeiits.! 

Although does not go so fer a« some would 

tt.tiik dr^sirald^.'|^l|.iy.sidvniieea:^matt«^'eoii^0rably, and cou'- 
f::tutc» a xisefufadmhldnitq'aim'atatttteeVwfe enable saniury 
aafhoriti^s tosafeghiHfd^ih^i^^ people against ivluitf r- 

Hn#.u. At the same time, it adds, considerably to the airf-.viy 

irtate of the ♦•naf^dirnTjt*' '*:j the and 

imi ohfc'i an extra bard*'Ti upon those whose duty it i.*! t*> 



ll 


Al’f KNMX. 


fcho vortex of legiii^atirtn govt-njin/j the confhjot / ^ 
Naiiitary ttlfaiv!* ^euerafly. For th»*i r<?ft«on it Is UTiforiunHt- 
that Farliaimjat did aot go further and frame a 
coiri{)rehei»8ive Aefc to aHow of tfee repeal of the earlier atatutei 


Dalrle$« Cow»!i04te« Milkshops. 

The reguktton of thoao baiidmg?i W||wr'fomeHy in the handa of 
the Frivy Oouneil, hut has afhea ^vu^forrod to the Loci' 
Lhnernmeut. Board. * * 

They are goroMied by th^lACbB* Oirdera of 1885 and 1 
wfiich are iaautMj in pur$uattco of aeotfob $4,df the I’ontayi 
I >jsea^e8 (AoitnaU) Xot of 18784attd of the Ameudu;- 

A-ud'ia86* ,, ,* , 

Pheso aeetions are oow (amoe the paaftijag Of the C.D. Atama 
A< t. of 1894) the tmly rvtmum of foromr aota imr^ptaied. 

lindcr feme Act all |X>wera ndatiog to outlsreakii of 
plague, pleuro-puoumcmia, foot and mouth disease, and .•'■win'- 
h-vor are conferred n{>oii the Board of Agric^tare. 
authorities charged with the carrying out of the Act are aU 
U)rouglm itt which the population exceeds ton thonaand, fur thv 
t osidue of the administrative county the County Council, L.< Jl. A, . 
«mc 39). * These powers may be del^^ted to a comaiitteo u> ue 
caited the Executive Committee (fourth scheduio the A' t;, 
and the local 'aatliority shall appoint as mhby in»|»octor^ and 
<»ihcr odicera as they may think necessary, and at leaiii urw, 
V* 'tori nary inspector, Xu addition , to any imwers oonfern d L.y 
tins Act upon inspootora, it is the express^ duty of the polict' 
to onforce tlm Act, and summary powers of arrest, withom 
warrant, are conferred for that purpose; alaO> an inspector ,iudtr 
thb Act has all the powers of a constable under this Act or 
otherwise. Bower of entry hi conferred under, the following 
circumstances:—(1) Disease existing or haying existed within 
hftyaU days; (2) the retention or burial of any diseased carc.isc 
on premises j amy breach of the Act or of eh order of the lioiird 
of Agriotdtnre or of tlm local authority, .r^e^on for demand' 

iug admisalon must be efated % the inspagtor in writing it 
rfjquired. ■ t ' /> ^ 

The penalties are full aud eom|^«^ aud idle as to 

legiil proceedings exaieptionaliycdearattddis^tti^f there are also 
some valuable deHnitioiis^seo. 59J to wht^ jdm is more 

p.irticularly referred, ** . 

The vl parts of these Orders are here quoted in exi^nso, 
u> tiicy .\.t' of \ t ry great- imporiaacc .— 



I'A11UV>. rOWSHEPS, ANl> M!LKSUuI‘^. , 

• 

Every c^vkeeper, dairyman, purveyor of nulk, iiuut ii» "■'' uf. 
futuTf himself tvitJh the samtary authority of the distnct. 

within whiob he carries on busmew, and a swutary anthorvty 
' amiot r» fu&e to register any person «o spidying for regi^trsKicui, 

»‘Vr II though there may be object|<wis to the prcmise:/ijco«|urcl 
)>s tffi applicant, or feoonij^ he isay not oocnpy any pvfuuJttH 
the district tbw rOgiatJMitioft is <mo of persons, not of 
] !■ and, (outside the S» ttOt of the natur.' of a 

. n. o,. As already noted* fooid ittflboriiteft hnvo At pr^soni no 
p. wi-rs to make regulations ivefini^bing conditions to be fultilU'd 
tt fi.r.' n Defects of promim ihost be dealt wi*Ji 

-♦’puniw iy as breaches of the/regoWons. 

Art ' Xccptioatotben«<Aj^'tyf<ar ^sgisi3tt is made in tho 
a t' of {xrKons who ottiy make and sell hotter and chccst*. or 
^vl.u snil milk of their own cows, in sinall <|^uantities, to tlx ir 
workinon or oeiihbours for thdir accommodation. 

•‘ J It shall wot be lawful for a»y psrsoi! folloalcg the trade of ri>w ' ‘ ' 
k(<*jK r or dairyman to befin to occupy as a dairy or oowabed any huildnip 
i.ot t><) oci'opiwi as the mMing of thia order, rnilcee and until ho Inet iiwkt» 

I ri>vi«(on, tfi line resaouable aatiafatdiou of the Jecal authority, for ih+' 
iighnnj' arid the vimtilation,iilwIttdirig&ir'»mr*^ and the c!eaus»log, draiuft'"'. 
aud wat*'r ,-omply of the iauio* while occupSsd ai a dairy or cowanctl, 

"2. It tltiall tiot W lawful for a»y auch peraon to bogio w> to ocottity any 
rir -It hiitidtng witluutt %a( giving one tnouth'a notice in writing to thci !<»> ii 
;tv.tii<'ntY of his intcintion to la do* . , t 

■ It shall not be lawful for any penoa following the trade of cowk<*<’fM*r ■■ 
or da ryrtjaa to oiKSUpy a» a dairy or cowshed any huildlag, whether so 
<• I Ti(>ii-d at the uiakuii;; of thhi m’der, or not, if and ae long ae the Ughtmt.', 

•;i i tl.r v«atilation* utcluding ai^pacc, and the oleamuuf, drainage, and 
w ii»< r supply thwwd, are not such as are luwy^sary or propet^™ 

•;a bor the heaJUi and good conditioa of the cattle therein; and 
i!,« Tor the ekanlineea (d milk veaaela used therein for contsiiiiflg milk 
for Bale; and ^ fi , 

u'i For the i^oteelhMi «f ^e «ilk.ther»4a a^^dnit infeeidoii and coinumi' 
nation." 

Th^' Vrdsf goes Ott to lorbid, undtr psusHi^l, thrs occa]»i';r 
himself or way AthSr to be concerned in the produi tioD, 
digtribiihioft or stotoge of ffldUc* eitber when snfemg from any 
daTigertrtiS/infe^tts dte4er or bnvinf been reeehtly in coiita< t 
witli any <m m stlffe*5tej|> eU dAnger ot iufoction hu.-t 
cfused. It pr^Uto »r/ wstofmloset* esrtWwt, privy, ccvljii t 
or urinal, to to^mnikiciitton wif|t A mllk-s^ oii»i 

month’s noticelioni ' '/f > 

It prohibits the tow of A .ijpilk^^^ or a roilkshop as a Bheping 
apartHif^Kt, And the kei^tog of swine m i«ilk premi«eft, ami it 
AiSu pruhihits the ^ale and use for human foo<l of th*- milk of 
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iliHeasfid COW8. Further, it *uthori»es local authorities to ma-v *■ 
r< fljulatiunsi >**• 

(а) For the iasp^tioft of cattle in tlairie*. 

(б) Fof »n4 the Hghtiag, rontilatiau 

clt'ttwiing, araihage# aa^/water-^j^ly of ilairiei and cowsh-.is n» 
the oocupati^'^.cl 'kade of oowkecjiers *';■ 

fkirvmen. Z'' ^ 

(c) For mUkshop-!. ar. i 

of milk-vesee^ by each pt-r^i.!.. 

(d) For|>Wiwriblhg preca^twm to'^taVm'by pur\ey()rs r ■ 

luOk and oereotts aellb® milk by^titajl* ^3da«t inferiion ..r 
contamination. ' >, ; . " ' . 

'rkmvare.the |iH«cip»i'pOTieWi;Of%eo'i!der ami, it. a io 
tion, atteatioft-may o^a lie/'calW';tO),t^ie;tiifi^tious 
Prevention Act* 1S0O, Bortioo 4, and'the f|4t iiection <.? i-i' 
London Health Act, which are f^iUy dealt wt^ *Ct p. SDS. 

Unfortunately, at the present time, the^e Ordm ar <. : 
adoijuatoly enforced; the custom of combining th** duu* -. ‘ 
iuMpoction of dairies, dec., with that of infip«tpk^»dvr Un* < \: 
♦agious 0mme« (Animals) Acts, and apppintini j^lnv t ^ t ^ 
undermke them, cannot liiad to aatkmcWy'mulls. J'’urtli' 



rs), m meaning- 
‘K'atac plswc, contagkus plcunvimeuinoak^ f{iotW.in‘.iui^^ ;i 

jilui'p poXjCCiWiecpscM). ■ •*. .;, 

Ijoeal Authorities may now appoint ireterinary inspects *r.s *. 
examine mijich cows mid, when thought necestal^i ioapplv *} 
tiiberculmo'iest, haring firs* obtaioft the O^aW pemiisnio; 
If found toboroulous the oqws dap b® «»olu|e^; fipom 
iSomc hnvns have obtained sperisl poweta,»'hy;^tate,A(’tv t i 
deal with this matter and a genml 

■ ' ’ A Tfi r^' 

. 

Tbese-am.^.j^dipia iF-dth 

of the proj^^Ms:gOTam4:;^«e ,f^^ (London) 

Act passed 

nml Wjuim ill K h^^. 

alremly received Hinkuu^ 

iuniit.s of dilforence Or amehdmeot haWboeiimd. 

A iotVri‘!'io U. the fourth schedule of tips Act shows th^it nj 
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tiiaij thirt’P'Si*: Act* of FArluiiuooi have Won eiiher whnlly 
or mainly r«)>eal«dl by it, aiul in this cttaneotioii it is worthy of 
rm inimi that it h pfindetl, tUat fUty r^fetvtico to repoalod An 
or wet tons of Act# in Acti of |?arlittwoiit. f.g,, tin 

Housing of the IS^, a^piy now to tlo' 


Siihrittiutod uto?|l 

Tiio London Attw 


om 


svhi.'lf thoy 

The Woi^, o.m 

-.!.h’r;ihiy i ’th^y„ei#B 'how' uMibts' bye-lnw* hu 

nuuiy ^0 remove! 

or w’lrnag^s by’'tbft4 c«r'’irit^,flecil Of bifettelve or noxiou.n 
mattvr or Si> «!?; tUfoagh th<i witofiiistriitiiro comity (** 

f ondon; for ^ fliloSiE^, Acv OT.oe«»poob and priwsi for th< 
remtnal or 45#^^ ^ «t|d abto for the regulntion i>s 

h:, y ofhniaive oarrioJ on i» l^imdoti. ■ 

’I'llOSH hynh-m #ent to eVory .laiiitttijr^iittthTTntv 

h I'uro being n»4 objtotiott tumy toado tt> thom. 

ill- V ;ijv! M mh^mi to tlib provlaioa* of the NbMc Health Act, 
J'TVs 182 to J86. - 

The (bounty Oetmoll foiito haw |H)wer to take aotlon (except, 
ill liic ( lity of lai&donl in the event of «ny derail ntado by any 
«.iii.sary an^otdiy; they iau#i wseive an anmtht f^ort from 
<‘v<Ty dt$trloi'^beim>.aii9i wet^Tn which 

must be appended lha report of the diatiict 
The provyb^'.adth tp'odbiulfvo traded'and .nvi^nci-i 

has 0 greedy. ‘r«?e^w4 w^c*h''mlA . ooiiiidlda|i^;,of the Act ^ 

aiiioke,%ayibe;&iai»<ied' with a 
"■ii«far-did<le»i'Ao^>'afOt» 

Va^ have ftlmi-U 
aifd reUewd of tJ* - 

^._file#'adjoipmg thoii 
«»ay twv. 
ai'niaiiy water-closets as 
proride public lavM 
' ^/Anaodod jSl^ ta extendi ar, m lb*' 

_ .A ail ih^ intended far the foo 

man: while any person coiivicted twice within twchn uiont}:-! 


r-'Uting to thfij; 
simple mantioi^,, 
to thoad 
received fall 
duty of 
premiae# in 
iHtpiire a 
they may ibi, 
tones* Thehfeiiif' 
Act of 18fl0, and 


' H 

4 * 

4r\ 
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rm* may, in atMitiou to other per^ltien, be liable to bare a notice 
aflixod to hi« premiaea of the facta apn w^ich he has n 
(y)>ivieted. 

In future a water company, whenever they cot off thf* water 
Rupf.ly oil a liwelUng-hoaae, moat give notice to the sanitury 
jiutljority witliSn twenty^foa? honrs and, by aection 50, fiamiary 
authorities are orderOfl to make byedawa for secnring the cirari 
1 j noHs and freedom from pllation of all tanks, <fec., u^^ed f >r 
Htormg water for dominie fmlposea 
■rt, 'fho law relating to cellar d^llii^*^ any room the surface 
of tljc floor of which is more tha»*$ feet below the surfVio • f*f 
t he footway of the adjoining atreetj <^of thegroond adjoiifm^r or 
ju-art st to the room) is considerablf etreagtlien^, and 
«“\v rrfjuirementsadded—ago cffectiaal drainage bf area and snb 
Hoil, (‘ffectual provieian against the ti»in|tof any exhalation. an*l 
iulditiowal window apace, Theae nromions do not apply to 
cellars or onderground dwelling* when occupied in conjunction 
w jf h room* on a higher flobr. 

The detail* procedure, appiatment of officers, dro., and t}i« 
remaining power* of the iondon Cottaty Gottadl over aamtary 
authoritie* may beat be learned from the Act itself. 


Bye*Law«* 

I’tifion Ims been made from time to time throughout tliifj 
Appentlix of iho variovis matters for which local authonii' a 
httvi> pwer to make Byedaws, but for purpse* of refers. * it. 
liAH been tUotight well to collect them all in this place. For t].*A 
ix tter guidance of local authoritios the Bocal Oovemment iniard 
have imwd a *erie» of JUodel Byc*law» upa ^e lines of which 
' local autlioritle* may construct their own. 

The student of iknitafy Law i» referred to these Bye laws, 
which are exccMingly instructive^ and w^h also oontam t^omo 
valuable hint* in their sepraie ’ 

Bye laws are dealt with in secti<^ ISS t|.the Act of l 
ft to which the readw'^is the''note to this 

section we arc told of the following fml^iccio l^ %e*kws: ~ 

1. Sec, ^Wt^jing; 'r«i;»oiral of houso 

refuse; cleansing of ^cmeta, teipyid dust, 

Jtc.: keeping of aniiaak'.. . 

2. Sec. so.—CkknimoniedgW-houeej,.’; ; 

3. Sec 00.—Houies let in Itm^ngi^ 

4. See. 113,—Offensive tradea 
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5. Mortuaries, 

I'»7, to vrliich must be a<l(fe4 Sac. 23, P.II. A.A ., 1890.— 

,V. V u a«ii buiWinga, yard paving, elosot-flushinir. A'c., Ac. 

7 S»c. U’4.—Public pfeastiro 

' i»>7.—Market*. , 

' .Sf.- Hi9, alao Sea 138 ^T.LOk Act; see also Sec*. 21) and 30 
‘ I' iI. 'V.A., 1890, which extend the .Act of l875.*«SIaughti'r- 

! Sfic. 171.—Hackney carriftg«i*and public bathiog, 

.1. .StM- l72.^Hoi^e9,.cwv^g^*Av\, Icbonhitc. 

J S»-o. -lU.—Uoi^picklng^ * 

■ > IkiiliH and waahhottsefi Acti Sec. 3i*^Fubl|c baths anc 

iIMf.A , 1883, Sm 1 ftrtd*2.“-Frait^pickiog» 

. ' r P.t,\, 1B47» Sea 60.“"Publio bathing. 

P.H.A., I87i9, Sea 2---Oemetenes. , 

. 7. ) IW.C., 1861), Sec«. 0, &o.-^Tont« and van«* 

I f,- ':*• III,ay 1 m? made by urban authorities; the powm of rural 
. .tioK aro coniined t-o Ko«. I, 3, 3, *% 13, U, and 17, 
i; rj'ations (apart from Bye-laws) may bo made by any 
. . i, ' ity under the .Public Health •Act, 1875, for remove! of 

... pf rsoas from ship*, or boats, for the conduct of pimt- 

•' •ui rooms, and for the duties and wndnet of all ollicnrs 
j, ' ,M>r\ ants appointed by them, also with regard to coin- 

Loeal Ciovepiimeiit Act, t894 

.Apart from a re-arrangement of auUMn'itiea, and, in certain 
- a r<-adju«tme»t of boundariea, the new lotail Govemnirint . 

A t rr<‘at< s new authorities in the slmpe of Fariah Councils in 
* - ry n^ral parfah which Itai ft population of $00 or upwards. 

Ait*y order of th# Omniy Council, proridiug the “Parish j (i). 
M - . tin.' ao resolve, a l^sb Council may be eatnMiahed in any « > 
r irsii parish hftvif^ ft poptt)ft^oit of 100 ftnd ttpwftrds, and, with 
^ i..‘ .'ojiH'-nfr of ibo "Fariik Hehting,^ in «»y rural parish having 
a P' pulatioix of less'thna 100. Alto, with the of tho ,7.) 

I' Parlsb; Heetiu^ neighbouring parithrs inay l>*‘ 

gr<- ■jf-.'d uiuler ft 5^b)on Connri!, but with a, Sf pa rate 

lAir.vf, M':* iing for every parish so giouped. 

.A -s regards the public heftllh powers «d Farish CrtiucilH, under s*<;Uoti 7. 
Sttuwi 7 u' the Act| the powers under certam adoptive Acta 
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way, if thft Parish Meeting so ^determine, be transferrfcl t.j 
nam»;ly 


(а) Tbt' Ligbibg Mid Watohteg Act, 

(б) Thn Itatfasand Waah'^hc^iMni Acu, 1346 to 18S9L 

{c) Aett, im w im. 

(d) The PalAlc Inj^OfemsAtt Aet, 1860. 

By Sectwili S of the Act» JUnirng other powers conferred ty: 
Parish Ooanotb are the follAwibg :^' 

,, » t; , "' 

{h) To or ao^utreJvii^ tux («9(Roii| other pentoses) fecr iit •'> 

grouBdiehdpnhWowall», • ’ t/ 

{d) Toer<foh»wt^i lOfMpe^tdaByto^jr^ 

!<pac«, or whCeh if hkr time be»$i pp their e<^iUroK < 

to the eipeBfhnf whl^ii they as mav i..* 

' vi ieifod by an ttrlsiB aotboti^ «h6« Beiijla]i^ i64 of the Ibblic !!• lit. 
Act, 1H7S, or Soel^oa.ld ef the Public Bealth Aols Awoodiaent Ar-, } •^'hi 
ui rulatiou to lOoroation grooods w ii^bUeliA&f; ayt Sectirais is.: i >*• 
of th« Ifufalie Health Afli% 1876, thaft aoodtpliwfly a» if the l i’-w i 
Council were a tbcal authumiy wHhb the raes^iogeittoe hectioiH.' 

. The above Section* of*fch» Acte ninneii haice reference t ti* * 
adoption of byedaw* for rvgalating any such iiublic wali.s i>; 
rcH'Tcation grounds, and also to tl^e closing 4r letting of lu h 
places, copUin days bxcopted, / 


'* (r) To utlUse my wett, fpribig, cv stream within thsit j^ifh and prov 1 1 
fiwilitie* for obuiulteg water therefrom, but so «$ not to luterferf wit!, t;, 
righta of any cor|»fati<m or person, 

*‘ (/) To deal with my pond, pool, op|U ditch, dfaln, or place coatvilnm. 


preventiagitfttttn _,,_ 

intorfere with *«y pwvato right cf^e jew*^ or dTshs^ works of w 
lucal anthoril^.'i' *. ■' 

'* (i) To eseumto any work* (tedudiiig wodtes of iipAihteftaiMHs or impi <>. • 
meot) iooidental tocv cousequeatial«»the eserc«O0f .aBy-of the 
powers, . .** ’■ '■ '/ \'y .;*• y'''‘ ■■ . 

“(i) To contribute towsids thcoapeute bf thin^^s a’;-.u ? 

inentionodi, or to'figroe'or.oombine withguaybllfc^^'-Pl^h-^^ t<> .!.>« 
contribute towards the expemmof dotuf any mentiam \ 

‘*X Koteteg'ib Ml 'lAligatu- 

District -CtemriPwith tespset^te tec^upp^.w'tester'«r tee execati m 
aanitery wOrka, ‘ . 

Heotion IPimiKwte.teMAriwtriotei^ 


ri,; 
: 


. . AParuhComi'i' 

may not. tecur expeu^-rs 

ijsbiliMwIut^^U ’editeS^pouttci u - 

any local W but, with t!. • 

approval of the same 

the sum raised in' ytetetey>A'®srite' Council fi>r thoi, 

expenses (other thim Oxp«M ^dW‘tea|idA«c A^ “lihallnot exi >,4 
a sum equal to a rate of sir^c* la th« potthu on the rateable value of t., • 
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parish at th« <»mttt«ncsewiettt th««]r«eur. anJ for th« pucjwse of tin* 

« !i,v rm«‘nt the exprrMioit ittcMet any annual oharge. whethes 

of j.riucipal or intereet, in reapeot of any 

A r^irish Council, with the wiiaeftt of the County Oomu il 
mi l til** Local Covemment BJny borrow m u y f r 

in’, .11 win;'purpose# 

" ■'i) For purchasing any hind, or bttlldi«g«, which tl)« 

(■-.ui.. !* are authorised to panduksa ww "... 

- tor any paipow fori Which Iht «« nothorhied to horT.»» 

luiit! .'sny oftOTS^ntdive |nd ^ 

• If- For any Ww| or niiW th^ whfoh th« (.ouooil nri' 

MstlioriMHl to exenttio or do» ind Iho oOttol whiiai ongh^ ih the opiiuou oi 
ti..' (i.uuty CoMMSil jm& ^ Leoal Board, toW i^imd over a 

tci’m ..f years. 

Ah n'^iards the limit of the «Jnh to he Hrfowed, however, on. - 
li.iir of the luweeihhle veluo shell he the basis in pto ot t l)-' 
lis.so'isable vahie f<np two ymtn as apeclW by oeotioa 234, 
ll. alth Act, 1B70. » 

liy JScotbn 15 a jaui:al Diatriot Council may deU'gato, to a 
Tarish Council aDy tw>wer which may Ik* dokgatml to a raro<diui! 
<’i»niniitt(*« under tl»c Pohlk Health Acts. Iho following' are 
tin* ilnim which, aeoordiog to the LoCftl Oovemwtsnt Board, 
u; i \ properly he assigned to I^arochial CoiBmittocs 

“ i h To inspect ihetr cUstrict from time to tim^ with the view of asofir 
tAinni.^ whether any works of coastructloo ar» r».Hr«i«vd, or whether any 
exist thereto which sbhuld W sl»4tod; (2) to sttpennUnu! 

. Piiuim and matotoosnoe of say works which amy to iwairod, or win. h 
m.iv i.rive Iwcii pfovhlvd fftT i^o special use tto disttmt, and to giv' 
nil. M ions for any wpairs or olh«e matters wquirtog tintn^to attoutn.n 
n uUtim to f^h works which fall within the rfiftfwoabto scope of t,h.* 
a.;i.v»rity which tloy po»s» •» %*«»“ the Sttrsl attthurity 

i,s t'. cocsider eompostoto of aoy noisaam sad the acaw^of MwUr ai 
oji-it r of or lospeetor m Kolemcos thereon, sad to imom Ujohc 
f.ii! erH of any attitonccs rogfthtog their attontton, w»d to giwsmto dirootioa 
for uu‘ ahatoment,4 thestmoitt oasffli of argsimy as ttio zo;i> 




ir .'u time 10 wme ewwiw wai-ww# ■■ 

i/mirner to which tltoto<w®^ di^atgod their dutie - 

Section t 

C,uudl to raatii^llwt^.bW CoUMcdmtlie ovom 

o?' ne3;{#*ct Diitnct Council to carry mi. 

tlnnr nsponmhlB^Wp^ thO'l*«hli<t health Act.*5. ’ft reads a;< 

• Ih/gvnt and by S>tov«i«ou aud M“irpljy, vui. lu., 

p, 10. 


lo'l jf. 
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(1 i Whtro ft Ta-rub Council that a Rural Difttnct Coanril onfjht 

tf. iiuvc provuled tho oariMh with ««0iqictjfc ftowcr*, or to have tnaiotajiir d 
PCH-era, or to provUlfed tb« pftmh wtlh a ftupply »»f watrr m 
iviMM where danger ftrisca to the health of tU© inbahitanu "from thi m 
MuHiciency or uriwholewwijftwMift td tJbe existing eapply of water, ftnd a prop, r 
eiijiply can bo got Hi a rea«oaahte ooit, or to have enforced with re/ar«i to 
Iht! parish any nroviiionif of the Ptiblic HealUt Acta vwhich it i» thtir duty 
to enforce, and have fftiled »o to do, or that they have failed to maii.Uin 
jituJ repair any highway ia a good and suhatantial manner, tlie Par: h 
rmiticil may complain %o the Conhiy Omncil, and the County Coonctl. if 
»^ati,tfind after duo in^oiry that the Diatrict Council have »« faded (ui 
ifst.t'cU the auhject matter of the rimipUint, may renolve^ttat the iUuv» 
and powers of the INstrid Council for tho purpose of the matter compJaim d 
of Hindi lie trausfttrrwl to tlm Cowaty CoiCncil, and they shall he trar,rferr«yi 

iw'. ‘.r.liiigly. 

Cj>nn any complaint under fhU peciimt the Coanty Coun.ul rrt.i.v, 
iT.'if.-ad of resolving that the dutica hnd powera of the Rtind 
‘ V.uu^d he traiisferrod to them, make sudbi an order «a is racuitn-md ;n 
'' ■ lion ‘JU9 of the Public Health Act, 1875, and m*^y amiolttt ft 
io p-rform the duty mentioned in the order, and npcm «uch apfH^iitiUn. nt 
-tiooM '21K> to 302 of tiiu PidiHo Health Act, 1875, ahall appfy with itie 
ruh>tiiiitif>n <tf the County Conndl for the Wal ilovemment lloard 
■' '3' Wlmre a Kural District Cotmcil have dotermtned to adopt pian? h'r 
titf, Rcwerage or water aupply of any contributory place wthin the dintn 't. 
till y «ha!l give notice thereof to the FaHth Council of any parish for w;.'< ii 
ili*‘ a^rks are to be provided any eoatract i« entered into by tium 
• : tlif ctcmiticm of the worfea.** 


Scotland and Ireland, 

Tilt* Iftw relating to Public Health in the sister kingdoms 
uflVrH hut little from that of England and Wales exu jit )n 
thus*’ poitiis which relate to th0 arrangement of districts .uid 
the ;i}*portionuicnt of oticers and their duties. Those who 
iiitcreKtcd in such matters are referred to the Acts themscUrj*. 
as it appears that no nseful purpose would be serv^od l y a 
detailed notice of tliem in this Appendkg, 


Xote.^Xn a brief femmi of the enl^iid points in Sanitary 
l,aw such as the foregoing, ibis mpt^Me to draw lull aticntn/n 
to the decided cases from the high eoum «|m which much of 
tlu> intcrpt*datio« of the kw Is hasedL There ire, however, a 
cases of suiEcient importance to bo mentioned here First 
thcbc should be mentioned ^ decisiona which aikct 
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i-jMeiition of drain or sowt r* lu tlua conoroti-tu tbo c ^ .va 
v<*ry numerouic, and tho t{u«^«tion has Iwoti ih*» subjo! t .*£ 
papers and discusaionA lU all the sanitary perio*heals 
I b‘- kiiJijdom. 

ut, eveotis have *ds« hrimgbt into proniinene" t i*«' 

*•1 ! proper and legitinmU? aeiaurt* of meat, and thn "' im '. 

wr.ii'h orcurtfd at Bright'Mhif?, Scarborough, and Birk< nhaad 
ure hill of iutereat to tho Sanitary*fnapeetor. 

For* thos^j who derfire a fuller %*count*of the atiitutes nMat}'./. 
T-> I'libhc Hertlth a numlior •>f b^ipkt are at'OOjjMsibh-, iiotaMy th. 
uniidUiU'ti Acta by Glon, MycMornm,, and others, tho nohM oi 
and Abmham on th« Factory A<Jt«, and thm.- of 
‘1e'sdvrwu.k on Food and Drugs. 

In 'onnootion with the htfuaing of the Working (daM.*'-. i 
v.-ry readable and ooraprtthensive fmmphlet haa been 
h;. a memlxar of tho Town, Oounril of Ilirhmond, Surrey, 
A iderrnau W. Thompson, which woU^repays perubal. 









